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WFi^'i'SD-'0fiJ1-DP-na4 RE4/0
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ANALYTICAL BATCH
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IAnalysiz: Sample Pr,:p: - ^1

Comments:

Description Lab ID Description Lab ID
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VVf-iC-SD-W;v9-DP-054 REe10

ANALYTICAL BATCH SUMMARY SHEET

METHOD: ANALYTE: ANALYSIS START D,-^,TE:
r-- -------.-^----- - --- ------------
PREPARED BY: Rob Schroeder DATE PREPARED:

Direct\ / Digest wt.=PROJECT: UNITS: NouQ2, SAMPLE PRE ^,
)i^ D=ty

SPL PT. SERIAL No. RESULT #I RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

C^ 6 0. 0^ CCt

G(.:

---
j'̂ ---_

-
^-

_I

--
-

-_

^---- --- --- -^
^

,

I ^-
I
^

1 ^^-^NO SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

^I 3 9 ^

^31L



WHGSD=OJ'iY1-N-054 REV 0

pH ANALYSIS - UNDIGESTED SAMPLE

., T. P Da, I T
?;
i

D,:-^--

LA 12 lU^^ NONE L19 413 ,
s mple Srtc - I_u:.omer 10

^ ) i.. ^^ :•.TT^
^

Femarks. Czauialrons. Nesum

=350 PH MAT.
STD# i&ju/G - T RF ^i•a,
STD VAL^o %FEC ,
5353 P1F3SPHL oo.z>o

5'CDtt RESUI; C
STD VAL AC;

^^ _
Praly5l-1 I

T

'Y51^} Pna.ytl^^ ^ I

11r5
1 Hri

Date rnre eompieleo L^k!^h/!iYr^Yo-^$

,rrl v_.' %; r^ ^.l R0.1 ^^.n/SOO

IF.Ip.BJI

Senal No Sanrple Poim Date Time IesucU Prionly

o93 - 57]3 102 90 DAY 2g.
DelfrmmAlion MeLM1od slandard Re5ul1 Ur^+15 CNarg9 CodC Feruos

pH LA-212-102 TIONE D44B3 1
SErrpme Site euslonrer ID

? C A-9
fie-arki. Caicrrlal^ on5 Re3ul'S

't
1

r.
+

Ri ;l^

^^^ E-D

,f
Analyir I Analy5l 2 Andlyil 3 Analyir' J Analy]t - 5

Hrs Hr1 Hr5 Mri

wle rrn,eComplerea L rr ^.ryr o'LQ'93 -

S
s+ ^rn^oar^^a^+o-ea

BESTAVAILABLE COPY

7.^2



WHC-SDA°l,vi-DP-05',4 RES! O,

pH ANALYSIS - UNDIGESTED SAMPLE

c,H ,..- LA 1'-102

? /5
aema,w.z cal,,iai-,.c. Resulls

r,n,,,

4._^
c„^iamer io

B-2

^^^U N
p/1 99

A 5-I^AnAlll-2-' A.llyS'^ a^ysl-< I\a^. $

Hrs Hr5 H^s 11 ,^

m^e , me corno el^^

^

^a ; F^^-aa-q3 -

5. sa

SrP,al NO Sdmn^e Go^n, Gd^e tim9 ^SSUCo Fnonly

57 13 102 90 DAY D 2; 9 15: 6 26
Gererm^nai^on ueinoGSianda^0 Aeswl Umis C'arge Code Rer^n

pH LA-21.2-102 NONE D4QB2 1
samme s„, e,,on,er lo

"? C-9
1lemar45 CalCnlalrp li cSU^ls

^^RUN
p/l /O, 92

AFalysl"1 Andlysl2 Analysl3

H

AndIy51-5

- Hrs Hs Hr

Gaie me e omuieiea ia un,,
I0-1893

^-- - 'y, u o"

BEST AVAILABLE COPY

7103.3



WHC-SC7=NM-DP-454 REV 0

pH ANALYSIS - UNDIGESTED SANPLE

^ •
i

-
1

^ r

t .n.n..,: b^c^ -] ^n ^;.na w,J.

pl{ LA-212-102 NONE

. n,^^ .:J.,

D<14B3

Pu ^^.s

mpies, p
^ 5 A`X

Cvsmmcr 10

q• - D-
^e^^a,ks. cam,az^m^,. aeswis

K.W p^

Y'i ^ 1421i' Y^^ ^Uj

A ,, 1 A 1 ,^.:1-3 . T A ^lr l^
HIS Hr5 H^S 5 ^

Oaie iime Co^•p^e^eo l n n. 28 -9

(_//^^^S.Gnlo-or iaw eL

BEST AVAILABLE COPY

7134



vvEoi iiv^nvvo^ ri.viui vnv ^vivu riv i t^j4GL^AC /%.)^,

1/`1HC-SU=v'dM-T)'r^-0.^^`4 RLl>j 0 222-S LABORATORY

ANALYTICAL BATC H

LabrS Serial No. CustoTy r ID:egment ^ /D^

_-- ^ -- ---- -`-'- --_. -^----- ^ -'-- ---- -- =^ -- --- ^-_
Sarnp' Pre-:

---
Instrument: ^ S

------ - -- -- - - -
Procedure/ Pev:

Technologist: Date: ^d /<.3

Starting Time: ^U ; 3 o Temperature )S oG

Ending Time: Chemist: ^ l
I c^. ^ >c_^ r^CEs^

Cornments:

Description Lab ID

1 s'^^ - 7ig-5s/3
2 S^ ^- 1><< -5^13

3

t

5 5^ ) 5 57^3
6

7
8

9

10

Description Lab ID

11
----- - -

12

_
----- ---- ------

I
13

14 -J

15

16

17

18

19 --,

20 J

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of

Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

Lr cs

+^ r

A-6000-881 (03i92)



WHC-SD-`N;v9-DP-0^4 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: ANALYTE: ^ Cl ANALYSIS START DATE:

PREPARED BY: Rob Schroeder DATE PREPARED:

PROJECT: 1Qz u,(,L,^NITS: P F) SAMPLE PREP(-D1rec / Digest wt.=

-SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM 'i

5 Cr 1 lO,l ^0 10
^2t I1,1

B-( l-.-l?!

14
I -*---

^-.

j^.

' NO SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

736



VVHC-SD-'tlr,'M-0n-054 REV 0

pH ANALYSIS - UNDIGESTED SAMPLE

Sa.-^ ,>/ie iJ 0]',6qCJ

^

Analysi - 1 Analyst 9 Analyst J Analysl < Anaysl 5

91

BESTAVAILABLE COPY
r

f, -

FH LA 1 - 1^^' NCNE^

-- -̂

D4 1 2 ,
5amole s

e

^x C.smmc, lo

'^
Rema4s. C3lculabOns R9sulls

5350 7 MAT.
STU#5^--^= P^SUI l0.(^
STD AL i0•c0 ;6R,C
5353 NBSPH1
STD# RE^OLT
STD VAI, REC

n,s

^ 1<<^DaIC i-mr ComVlelcj L. 0 Une M^r

737

"nal NO .
Oale lm e L,uCO VnC ny

c, 720.-.,7 DAY i0-l.`_-Q=, '

E

Resnn u•IS

pH iIONE D14H3LA- 21 2 - 1 02
samole s^,e c^^lom^^,lo

A_.ll.^

Rema^^s Ca^nJ. ^ ns R usv45

ll, l7

•^ Hrs Hrs Ws 1 ' 1

oale nmeeomolelea Louminlp, ^p^24-93
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4'Jh'C-SD-b^i^a^-DP-054 REV LJ

pH ANALYSIS - UNDIGESTED SAMPLE

^ - I ^,^, a

_

^

pH L1 12-102 NONE U11B3 G

-0, s^^e cwomer iD

B-10
Aema,., a „a on= Re=u^r=

-
A.rS,-IL A .a,[I..

Ar'.ay.. L Ana'i^:'.

5 ^

Datr

(olao l^^3
Tm,e Como,cied

0:^
Lab UrviMg. F^-Z^--q7

^^o
^"„

lc vo^nlSam Dare T,me IssueO Pr,omy

5er,ai No o

-Fr71722 ", 107; 1^0 DAY 10-15- `?0 9:50 35
.

Geierm,nar^on breinoa5ranaara aeswi Un,u enac3< eoee Aeruns

H LA 212 102 NODiE D44B3
cuLOmm I D

5amoie s,xe

Rema,k5 ealcr,lanOnS R15u115

'1 • ^

Ana:yS,- 1 Analy5l' 2 Aralys,J AnalYSl' ^ Analy5l' S

^ Nr5 r5
MrY

Daie Tin,e eOmpieiea lae Unu 1

3 PW, ck"A a6dIX' 6 I -IG-0 ,

BESTAVAILABLE COPY
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WHC-SD-WiV1-DP-054 REV 0

pH ANALYSIS - UNDIGESTED SAMPLE

p l,` 1 , ae I ,w

AY ^
-

[ , : 1 2 14LJ D 4

^. mo^e 5^re rasm^rc^ io

3^ l I D-I0
aema,xs Cziuea1,o1s Fesvns

F

.t d

0%
r-e C-pie:ed I Lzo Un,i

546NONOYYiR-1093 1

BEST AVAILABLE COPY

7?9



r^

WESTINGHOUSE HANFORD COMPANY
` v1 D' 054 i[v 0VJNC SDA^a 222-S LABORATORY

ANALYTICAL BATCH
Segment Serial No. Customer ID:

- ---- ^-- -.-_^ --- -51>. ^
S^.
^
m,,ler-EF:

Instrument:

-- - -

Procedure/ Rev.^^ - ^

Technologlst

- -

Date:

Starting Time: Temperature

Ending Time: Chemist:

Cnmments:

-- -------- --
Description

- --
Lab ID

-- --- -- --
Description Lab ID

1

2 12
-

3
-t__^- 13

-- - --- ----

4

^5

14

15
-- -- --

^

6 16

7

8

1 y

18

9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

740

A-6000-881 103i921



VVHC-SD-Wiv9-C3P-054 REV 0

ANALYTICAL BATCH SUMMARY SHEET -- --

METHOD: AN,1LYl L ANALYSIS CTAi'T D Ai E_^

PREPARED BY: Rob Schroeder DATE PREPARED: It ;

PROJECT: 9 °nAY UNITS: Moti, SAMPLE PR[P^i^t-/ Digest wt.=

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

STD C^ -7 4 I0.o1 e0.1
( 5.50

A 'V

-f'

CT /4 7 t1I-+

^l-Y'.

---^ ^-----=--i i--- F ^ ir^ ^'^, - - _-- _r- l.

I--^ - -- -^

L-^,NO SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

lt-ZI -9 37^,

741.



V^4I^^`'"t 'J Y-tE1J 1..,

pH ANALYSIS - UNDIGESTED SAMPLE

rI

. ... . . .. .. a,H

iJuLI^. „-,

sample stC CUSpmer ID

RemarkSCalculalrons Resulls

S^5n PEI MAT.
8'PPN/Sti/f^ RENOLT
:'.TD VAL ^ rcc i:c,oo, ^^-
i335`i NE3GPH1 -.(Jr

D VAT,

A al^sl.l

Hr3 Hr5 Hr5 Nr5 5

Dale Trme ComplBle4 Lab Unrl Myr ^

$enal Nq $am01e Poinl Dale Time ISSr.ed PrrOrrly

r I -tr

r

^^- P0 LlAY
-11

Delerm^nalron 5nemo051aoCara Rewn Unns Cnarge Coec

?' LFl - t n^ ^.^riNF T-
I

Sample s:e eu510mer ID^

R[marki. C31crrlalrOnS. ReSUlls

nGAC,ENT BLANK

Analyir 1 Anal AnalyL - 3 Analysl a Analysl

^
Hr5 Hr5 Hrs Hri Mrs

TDaie Tnre eomoleieo ee umi 1.1yr

//- ? r)_ ^? ---) // 0 0 2 . -

BEST AVAILABLE COPY

?a2



^'JHC-SD-1^1?v1-DP-0:,`4 R^^a C)

pH ANALYSIS - UNDIGESTED SAMPLE

'r4- ^^_.-_- ^_5+-68WW^ IR108]t

F171"^ I(1;; {JII [,lq`i

5^66COt^61 61 t0-fib

BEST AVAILABLE COPY

e

^ ^ ^^ ^ - ---Dnlp n , ,. ^n 6 .. r1 -^]nrt, Iles I Umis Clq„^e Ciot12

^_,i
Sample SVe CuslpmGr ID

q-
RCma,FS CalCUIaI,On1 R e5u113

C/' `/ .

,..I n1 ^ i
^

rl,s H,s ws H,a wi

Dade Time Co pieicJ Lab Un,l Wyln

743

Ser,ai Np- Sampie Poml Da,e T,me Insum Pr,pnly

De^e^mmaeoo b^emoaSlanoa^o Rrswl umu Cnzrge Cpae Rerun

Lq-^t2-in ^i ^,1_,P^r: vCGLL n
Sanipir $,h Cus:omee ID

Ren,a.rs Carc.niai,.^ s nvs„ils

anaiys^^ nnaI -1 analysl^] nnxlyv - a qnalysi 5

Hrs Hrs H^s M^S Ilrf

Odle TimQ COmpleled Ldb Uml R1gr



WHC-SCJ-Wivl-DP-054 REV s:°

pH ANALYSIS - UNDIGESTED SAMPLE

^ . H . Ĉ ! 1 ^L ^T I ..i ^ P CnIY

^.^^ ^.^,1 -1-- - , ^i i-•= ^-1 ^- .;^_ „ra^a ,n H, ^_̂ ^^>> << 1 0
sampir sve coslome, ID I

C-8
Ren,a,Me Calq,lat,Ons. Results

nal^5^ ^ 1 Af^S ^ n,11y5f - ] analy5l ^ f An.1^y5L S

H^S Hrl Hr5 Hrs Hr1

Dale Tini[ Completed Lann Unil Mgr

/
5660W L41 I„-10 03I

senal No samoie Fo^nl Dalz r,me lev.ea F^no,--ny

G IJA`l :7_ -9 °-`, ?r,
Delerm^na.^on Melnou.s,an^ara ne,dl Umis Cnarge Cooc Flervna

pH LA -;:12-1r^ 7 NnpIE Vnrr?T, n
Sample 5ce Cmmme, ID

HCmar55 Cale„IaI,OnS I teSUnS

/ .

AnalVSl1 Anal Analyzl] Analyst - 4 Analysl- S

Hrs . Hrs Hr5 Ha ^hs

Dale Tme Camolelea Lan uml Myr

i J
sasam.ce, wio.en

BESTAVAILABLE COPY

744
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S

L)
t.k Fr, +

'_-)^ ` o ^'
" 1

^+,.J'P

^O a ^ A°l Ai,]' O;\.] ;'^^9._°^S^S
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WES6 NGHOUSE HANFORD COMPANY j

WHC-Sa a'Jlvl 'D P-0 54 REV 222-S LABORATORY
t

ANALYTICAL BATCH

Lab Segment Serial No. Customer D:

^1^>C,^= ^ - -- -
Analysis: _ - ^ Sample Prep-

- - ---- ---- ---- - -- -- ---- _------

Instrument: ^ Procedure/ Rcv

cist.^C
=^--

Technolo ^ . Date:

Starting Time: Temperature Z oG

Ending Time: Chemist:
)N

Comments: - -------

Description Lab ID

1 wn^^ Ci69^ 55^ I

2 ^1r^k G9^ ^ ^b7 i

3 ^ ^^`PC a6R6 7 -77

4 S^ ^7^G Gd 9 77

5 ^"^rti Fl^ (vj JC0 577^

6 67 701 5^'11

7 Lrnc j ^7oa 5 7

8

9

10

^

Description Lab ID

11

12

13

14

15

16

17

18

19

20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of

Type and Aliquot Vol: and Aliquot Vol. Aliquot Vol. Standard

Vl,, r -) 74 fJ q L . ^ C70 m'-

746

I (1 i /1, r7^

A-6000-B81 103/92)
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VJHGSD!VJVl-DP-05,9 HEe1 C?

ANALY I II.AL. tlAI l:H JUMMAJ-1Y SNELl

MEI'HOD: DATE STAA L

PRE.PAHEO k3Y: DATE CCWIPL.t7L=:

UNITS :
SPLN\L^`IYLID

_- -
STD - ^ I --^ --^- . -- -I---- ^ --'-- ^

^ Ci

-e"NK- - ^b z 6 3

P C%^ ^S 4,1 O l, 1 I

!.q

r̂ ^
, - 1

r
------r
--

-
_
A

^^

^-^--
^--^---^^

------7- -
1
I--i--=r

^

-^----
^

^-
,^^

r
,,

,vE; sr^ a°

NARRATIVE NO SPECIAL PROBLFadSRJETH00 VARIATIONS IN THIS BATCH

LIST SPEC;t=1C PROBLEWSIV,tAATIONS FOR THIS HATCH:

^•

747 ^P,^^^

o/I `il i 3



ION CHROh1ATOGRAPHIC ANALYSIS - UNDIGESTED SAMPLE

G 696._5571^ 102 Cn P,._ 9

IC ILA 533 105 hECOVlnC llQ1I13^ 1
Sample s:ze cljsromer lo

ti

° Irb !c Z4 N 46 STD
al. eal^r,lal:nn. Res^u^ ^, /„Lp 9. Yc
EDP 974 F ?
EDP 972 CL 50 e

Q0 v^
EDP 968 N02 ^^ ^ q9
EDP 978 N03 5^ 9 a vz
EDP 976 P04
EDP 970 S04 5'a q y i

L _ ^^__^ r i Lf rJ>
•_ , al.] d,.a[I9 I.sl-a ,

--
-^-- -

,I •

-^+^- - ^
-

Oar i:mc Complcle0 Lao Well Mgr

^3--S

.flfi: itB]:

BESTAVAILABLE COPY

Senal No • Semole poim ^ Oale T:me Issma Frm:n,

G 697 .-5671 102 90 DAY 9-23-9 3 1 4:5:^ 2b
Dflfiminal:on MCmOaslAnaara ^^elwl w^^u e^9rqe emC Gen:

IC LA-533-105 uG/M L D44B3 0
n,ple s,e e^s:on.er lo

? ^Fyr BLK
R(•marAa Cala Jel:ons Rcsun>

_

fREAGENT BLANK
C^ c-z

NO2 c l
AJ 03 ^ i

Pa» ^^
Soy ti

"^d1 W,uvD^ftrtD
Analylt1 Analyst 2 Analyst - J Analy5ld Analyll 5

-{

Hr5 :5

/

Date Time Complelea Lab Unn

'^^8



VIJr,C-SU'J±',>•d-DP-0 5^5 ;1^.V O

I ION CHROMATOGRAPHIC ANALYSIS - UNDIGESTED SAMPLE

S Np a^^.^ . [. pml . Iae Ti I I] -^^P.^I^^

^ f,^d2.

`

..
^II1' u^ gr^ DA1 1 r3

-l-
1 '2 G

,:;

IC LA b^3 - 105 G ML ll44B3 I 0

Sample Sze ^ Cus^omer lo

A 9? -

Rema^^s.6alod aimne pesWls ^lq

F CrI
GI <rA

^02 <I

ND3 I

5^^1 ^`S•^

{ ^

('I

L! ^ _^ F r=^ -
n... ,.. . Annlyvl 2 Analytl ] A,0vs1 Annlya 5

r 5 Ibs Hrs H J I/r3/

Gal Lme Compleled Lab Unn Myi

0 l4-9 ^^

5b68 ^1 IG0 8]I

BESTAVAILABLE COPY

seuxl No . Sample Foim oxm Tle Isevea 4'rmrny

G 693. -5771 102 90 DAY 9-23 -93 15: 6 26
oelerm^nal^on MemodSa^oala Aewn Umis Charge Code Aemns

IC LA-533-105 uG/ML

D44B3

0
$an.ple s,:e

J
cOVOme^ ID

^
d

Jl rnr.^ --
B

-_
pi-

F

CI IuIIrH3
No^to^l^ I9a
Na3 ^as J,b3 ^1
Poti C^

,fqi.Jrl

Svy a q, ^ ^

Andlv11- A^31ys1, 2 A^aly3^.3 AndIy51 < An21y51 - 5

- HIS H^5 H

dll .

T d , ML b UOale

ID-I^{-43
ime Complele

^yy
m yra

f^ ^O

^419



WHC-SD-'v!1,v1-D,'-1-0:4 REV 0

t ION CHROMATOGRAPHIC ANALYSIS - UNDIGESTED SAMPLE

I -

1

ILn Sa -^_o> uc;/;;,
mp^r si[ c.,a<,m„ y^o'

° d^ lD C-9

ci ^ri,a3

N°a abo

( °y
T SDy I

r t 5
ilYSr - 1 Anl Y ] I! lysl - J /.n.lysl - d I yal 5

Illl

.... 11,3 11,5 L jv'

Oaie Time Compieied L E U Myr

D
5bGBu P

BEST AVAILABLE COPY

S•nai No ^• ' Samo^e Po^ni Duie Lme issueo v^

TG 701.-57 71 102 90 DAY 9-`L3- 93 15: 7 ?^''

oeivrminanon Meinoo.SUnEarb AesWi U nns Cburye ooac ^^e^o^

IC LA -533 105 uG/ML D44B3

nypie S+e
Ousromcr ID

aema,ws.ca^1„^ai
^---Pn,,,n, -

ci „ $ a
Jatr 2ti5
NOSrT 3'13

QOys ^1

5ol H 3•

aIr31 1 Analyil' Z Andlysr' ] An0y11 a Analysl 5

Hri Hr3 H,s 11^^

/
1

Oare T,me Comp@IeG

`
Lxb Uo,i Myr

493 6

750



t ^ j r ^ f'^ t? / ?'q ^ ltr q ^^ {)^^1^f-Sw"•_i'J'e11Y3 JI`"v.TiREV 0

ION CHROPIATOGRAPHIC ANALYSIS - UNDIGESTED SAMPLE

5 alro 5I.po,nl - D' Tlmeis.ued yrmly

^ 7^ 5^71 10' 90 DAY 9 2 ^3 0 26
^,, ^ - - • ^F_

F, lclt J[ii
Sample S.re Cvswmer ID

---L^=10 Z N1k ST D
Aem.,,• , ^.,I<„la l.,n, ^,,,II, u^ ^, 9 Al
EDP

7
29

,

C $zU

o l
7 L

}3 ^
93•^y

EDP 968
"

N02
5^i^

a^•8^
EDP 789 N03 5^a 9^yEDP 976 P04 5^ 3 q x•7 4EDP 970 S04

Sq^ ^05
9`o.lB

Analvv ^^ ^ ]I . Aoalyll J

Tme ComplrleG La0 dyr

IAO..A

s.

BESTAVAILABLE COPY
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VVlriGSD `J'fM-DP-O54 tRICV 0

BEST AVAILABL^ ^O,'-"'/

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT

COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES TO

752



VlHC-SD-a',t,v1-J?-0b^^ REV 0

B^^TAVAs!A33L^ COiY
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V'JNC-SD!r"d;v^-?:7P-054 REVO

BEST AVAILABLE COPY
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UJrC-SDIMM-bP-054 REVO
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WESTINGHOUSE HANFORD COMPANY
v^:^ ci1 L J^

aZ ^

^Jy^ ^^ SC1 nJ^t ^io rr 0 222-S LABORATORY

ANALYTICA L BATCH

Lab Segment Serial No. Customer ID:

Anal y sis: -!

^172 U -
Sam p la Pc_

^^0(^-
(6

--- --- - -
_ __ -- - -- ---- _ __ - --- -- - - -- J -- 1
Instrument: Procedure/ Rr vlN) ^
Technologist: ^ Date:

3

i
Starting Time: Temperature Z J,

Ending Time:
t;^D

Chemist: -1S,^^

Comments:

Description Lab ID

1 67-M6 -5'3^

2 50'7)-7i9
3 IZo- 577

4 ^0 Z^^Z^^^^17 D-'^

5 ^Ajfy`PLr C112(-5-71

6

7 ^977^ t)^L

s ^ZZ

9 ^^L4^ 7Z3 5'7 'I

10 j,^p 7 FJ1-P

Description Lab ID

11 ( YnLS 7r -1

12

13

14

15 -- I

16
-1I

17

1s --

19

20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of

Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

(,N1( S Z14 N 6) 6- - UU wt ^

In ?i-ti7,
H.ODUV- tltll N .f.vI



VUtiG-CvJ-'dFdi`1-U' f"-UJ i i`i'.V 0

ANALYTICAL BATCH SUMMARY SHEET

biETHOD: DATE STAAT:

PflEPAHED BY: DATE COWLL--TE:

2 1

Urail"S:

$I'LNAM L '[>PLIO '.. NnLY7L ll ^SULT __
STO

,^,.^ I

-j--

9L-AriK h':.,k

-^/ L'^ l0 z 3 I rJ0

^7^^ U^Cz hE.^1^5 1 - 555L^ ^.r,y5_

, , n t
_

l, y , ^. e^--^
_^

l,Og 2•I^L L ^ n-L5 L:^ T7 `I5L1 .,-,l(.

NARRATIVE NO SPECIAL PROBLFUSlD1ETHOD VAALITIONS IN THIS. BATCH

UST SPECIFIC PROBLE).t^.JVARATIONS FOR THIS BATCH:

zzlq_3

t. f.

7r.3



UrJNC S^1 tl"^`;v1-DP C r;,+^^1;)

ION CHROMATOGRAPHIC ANALYSIS - UNDIGESTED SAMPLE

rral H, DatP T I.,ca n ilyv I5 vlr

li jtr^ FM A^,

-

I A I
- -. -

^amnlc S..c _ . -• - ____- . _
o„slor.,^r Ip

, lD0 /U L4 q G ;r Tl^
Remdr4s. eal¢ulaM1Ons. acsvlls ^ l^

^ N 9 R^EDP 974 F
EDP 972 CL
EDP 968 N02 532 95^6^
EDP 978 N03 5(^ 9 rt.93
EDP 976 P04
EDP 970 S04

r.i , No3, 00lj

Aaaly5l.l A.31yp1-y A,alY51-]

-^^

i

r Lae ^^n I I^,'

^^ 214^ ^^JDI s/„
s..nna;

Senal No -^ SamVle Pmnl Dale - Tnno Issura o^^q

"

G719.-`;671 10z 90 DAY 10-15- 93 :4C^ ^^

FF esal Unn iF̂ u,^

IC LA 533-105 uG/ML D44S 0

nrme S^ec

? 'r',LK

El,rnlrans. ne,,,n,

REAG:ENT BLANK

NU Dni^ / NO
N^Z tJ 3

^1

Analy5l 1 -^- AnalySl 7 Analy]I - 3 Analy5l < Analysl 5

.ria Hr1 H^5 Hr2

pale Trme Complelea Lae un I IdyT ^

l^
^0 ZI ^^ 130^

BESTAVAILABLE COPY
,

7c, et



Uti1NG-SD!VhVl-Dr -0;.,lT FIEV 0

. ION CHROMATOGRAPHIC ANALYSIS - UNDIGESTED SAMPLE

^ 5^-R9WGC^' -IOP]I

Re^.a„s c,;le,•^anans ^,e,:,ll,
1;P Llc^;T;^ s^+r^PLr; Nvz ^i

I JI

BESTAVAILABLE COPY
,

;, ^rl^

r71

1 l^' Lt^ ^i 33
-

-1t^'^ ^ UG/1 9,_ ^ U14 33^ C
samyle s,.

d^j

IDc^^wmer

A 10

RemarU CaKnlalion5 Aesolu

NoZ

A^..,roa - 1 Ana^Y^l - 9 Analyn . J /a..a^ysl - E Annlyt; a

les la.

Da^e

l6 ZI 93
T•n•e Cor^pleled

l^o I
Lao Un•!yr

/^^ o

Senal No • Sam01e s'oinl Dale T^me Issuea Pnonly

G 720.-:,371 107 90 DAY 10-15 -93 9_49 26
Dele^m•nxucn MrlnoaSlancdm Feewl Uons P+drge Coac Anon•

IC L(1-533 105 uG/ML P14I33 0
-samc..e s,e ^ eu.von,er loI

^ ucf !^-lC

^
n

I (oz NO3
N

o

...i..^r.l qndly51, 2 AndIy51 -J Andly5l -A Analy5l -5

Hr5 Hr5 Mre 'r

Dale im^e Co^`pleleo Ln0 Url IAyr

'^^^



ION CHROMATOGRAPHIC ANALYSIS - UNDIGESTED SAHPLE

I-
_a . ^ 0^.0

-
eu310mer I D '^

P_,-1 0
- 1 -

Nol, rvo3 6,,,/
^ Jo

!
L I•s^^L

/io 3 g.Ia.C-2

,i,t.i I ,:na y I 1 ^ I- J j,vr.d^I- A ,

1 ^ -

L_-
Oale Time Con- ^p^cled La0 Uc Myr ^^

f ..sfnW-'^^. c

$enal hb • Sample Poml Dale T,mo Izzuca Prmnly^

G 721. 58 71 102 90 DAY 10-15 -93 J_;^I
Uxlermmar^o^ Memoaslanazra AesWl Un,e Cnarge eoaa Aer^

IC LA-533-10 5 uG;ML

^

D44B3
sample s":e euaomer ID

7 r^r^ 13- IC)
nema,... eaiaealons. aeswl.

DUPLICATE :,Ai;PLE

N02 (N0^ c; l^

1^

^

NUZ 1•ss[z
/J03 a.i3kZ

^ p 0

^ s

ti^-i

^^AnalvSr - 1 Andlyz Analyzr J Analy5l a Analysl 5 ^

Dale

1^43-7-
T,me Comcieleo la0 Um• rdyr

. , - ,. 6y"', „ ,, z,'

BESTAVAILABLE COPY

7c,C,



^^a^(il^"v^:y^a^V'i-rl^-i^^:•v i:EVl.3

ION CHROMATOGRAPHIC ANALYSIS - UNDIGESTED SAMPLE

r ^, I l ^ L I uvo m^ly

17IL,,,,
C

1) 94 e3

------ ----

S-o e ol.e / Om.mme. ID

C-l0

Rema:SS-Cm<u^zeons.Res^ns , ^^

NvL No^ c^

^

NOz l,uic- z
NO3 /.q3E),

^^^ 1 ^^:N[?t.r^^
I

Time GomoleeC I Co Un,i Myr

^ 5^-68dPQ61 rhr0-Bll

$,dl N. $am01f Aoinl Ddle T,ma ISSUfO Pr,or,ly

, 22-5 871 102 9 0 DAY 10-3 5 -9.3 951.
Dclprminaucn MemoaSlan d a,o RCsW l unns eha'ye eoof R^

IC LA-5:;3-1 0^ uGiML D44B3 0
.. e s:e euaamer ID

Ren,a,ks Calu,lal^on 5 Reswu p ^^

DUPLICATE SAMPLE

Nat, No> o,^ i•4acz

/,^_a^^^^ 1 qnalysl $ Andlyil -3 Ana1y5l d Anllysl 5

e5 Hr3^

Dale i,me CompleleC La yr ^

^ /^2A3
" 5..6eJjsil {,.M-e]I

BESTAVAILABLE COPY

^

7C7
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lVVir^-uDDP-U7^+ RCV

ION CHROMATOGRAPHIC ANALYSIS - UNDIGESTED SAMPLE

^' 10 Fj -Uu/N.-_ 4=]}s,
L

samnle s,.e e^.^ome, ID^ ^

0 v-l
Rema As GaiCWalipns. Resv115

(IDZ /^0 on^y N^2 49E2

J N03 a,14E^

^^^Y^ISF^b f7r^
Aniivsl_, /...aY 2 fn_9 A .I 5alyl-.^ ^^

Darc T`^^ r^mpiolca Lao Unn Myr

.aco^oer r fl]i

Smal Uo " Sa,npie Pmm Dale Tie iss„co P -iy

723. -5R 71 lo?. 9n DAY
ocleu^mal^pn n1eInO4.s13n03,0 R[SOII Um15 enaryC cooC Rvi

Ic LA-53s- 105 uC%ML 1144 P,3

^

_
Sarnple 5=ee Cmmmer 10

f . l c^ D-I o
Ae,,=
DUPLICATE sAt9PLB; N0z ^.s^E z (D 9

I\lo^, iVo; 01, l_^ /^ b3 a.jSz 4,^

Analysl1 Analys^I Analysl J An alyil< A^. llyl ll

Hrs MIS ^I

&

I

DaW Timc CompNle. Lab Um l r yr

lo-2i ^^ I^I G 1^ ,. 66.-jq, rY,D .,,

BESTAVAILABLE COPY

7(1:8



^ ^^^CJO

^ ION CHROMATOGRAPHIC ANALYSIS - UNDIGESTED SAMPLE

r It+o ^I m^

7 557' 1G=:

t D:rle . I una P+r<y

5r u s c:e r-.I

lu', kEt:OVEf:Y D4 i "i I 0
san•me s^^e e^slome^ lo

srD

EDP 974 F
EDP 972 CL
EDP 968 N02 Sa q^l.q v
RiIP 978 N03 5 v^ ^ c

f '93GDP 976 P04
EDP 970 -104

No^, I\I05 Cnl,

jza^YVl'^r^^lfjNil._.. . _.
.

- - ---
..
- ^ ---

/. .vil-I A y 1 I An.ily51-3 An.iIY{I- I An.11iSI

^ I Hr5

Dare ^ r^nre Co^clelea ^ Lao

BESTAVAILABLE COPY

'^^^
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04

^1V (`I.!"v:^ r11+!'J1 U..°} ,
C
i
r'
i...V

"'x
`(;1^

^^^^_,.•. 161_:^^
1

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES TO j\)(
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WESTINGHOUSE HANFORD COMPANY ^-,; -

V 0 222-S LABORATORY

A NALYTICAL BATCH
Lab C^i w^;t S rial No Customer ID:

-

^
-^,,T 12

- - P,,,,. -.

-- -- ----
Instrument: Procedure/ R ev:^C^

-

Technologist: Date:

Starting Time : Temperature zz <^ < t

Ending Time: Chemist:

Comments:

-
Description

-
Lab ID Description Lab ID

1
-

-

--

- ---

- - -

----...----

-
2 L11Nf }7 l^r. ^c^^ l ) 12

3
---

z"^1ic( I__ 13
- ----

4
-- -LT'

- -
14
--- - ------ - --- --

5 15

6
16

7 L trlL^^ L l51 t^: ^ 17
---

8
18

-

9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

A-6000-881 103,921
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L;DF :77-1 ^' Si• 9A^3z
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]i:DP 177 ;', S0^]- - Lol q^i.e^l

A , . . - _-_- ^,.,,.. . T:.•, .

.-___r^-_.. . .-- _- __ _ ._-_._-:;. -- __ _.__- .._.

o.+^e r•m Complclea T ao u A. <p

51 GN^ -0ul ^ R Ic 11,

Sc, al rvp sa,^p PI cal T Ismi a v ....-•

() I °t^ )IJ I I I^ ,_ '^ i [ll I 1 . ^

^

1 . ^
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j^ L['i-^^^ 7.n J C ^rijl ^ ^ __^
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fi,]SQ.I^^ ' •iv'^ L^l,t^1i^[( ^ 4•1

C^ Z,'2

NO3 4-1
Po,i ^ I
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Hr5 Mi5 H15 H^5 I-I•f

Dale
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^500
Lao Und 'Ay^

-
' • i -
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BESTAVAILABLE COPY
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^

a ^

Sample Sre
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WESTINGHOUSE HANFORD COMPANY

^ 222-S LABORATORY

ANALYTICAL BATCH
Customcr ID:

^. . ^
- _ _- - ; ,-- _--

Instrument: Procedure/ Rev: C^1A

Technologist:

Starting Time:

(,^^.

v e^
/ 5

Date: z S 3 _

Temperature C
--

Ending Time:
-- -----

Chemist:
\A

Cornments:

Description Lab ID Description Lab ID

- - -

^

----

2 21
--- -- ^ -----

3
--^ ---- ^ --

13

4

--- 1
-

---
:-22
-

14
-

---

-- - ----- - - --- ---

5 7cc _ ^7a>^ 15

6
_-µ

; ^,_- __C-^__ : 7c 7t:1
-

16

17
- - -

7
8

18

9 19

1
0 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

-/M -l t^ -' ^ I c1 C ..<. .` < -p ^ C1-̂ • I G'O .. . , -

7

A6000-881 103/92)
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i^i t^r _ ^^
^
^

-
n.
v
r

<$ rnr2 ,^^ 4aV"tiriC; o J

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

l.A-503-15 8 October 12, 1993
PREPARED B" / _ - --^- ---j_ DATE C CP1PLElE

_ L t_Fritt ? Octo Le r 20, 199 3

-^--m- -.-._-- -- -------^ -- --- --- - - -- _-_ . -___.-_ .
UNITS: uCi/L

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPDi REC DET I IM ° C^ ER
STD 63843 G696 Am-241 2.68E+1 100,0 q q

BLANK G697 Am-241 <1.27E-5 43.4 1.27E-5 29.0 I_-

A-9 G698 Am-1 <1.27E-5 8.6 1.27E-5 50. 3

B-9 G699 Am-241 <127E-5 --- 71.5 L27E^ 5 33.5

C-9 G700 Am-241 <1 27E-5 0 12 5 002

0-9 G701 Arn 241 <1 27E 5 1 i

^_ ---

^

-.-._ _

- - _

-

-

--

--

- ^

- -;---,
^- ---
--7

-- -- --1

^
- .

NARRATIVE: OXNO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

(7 !L+J



PLACE ANAL_YTICAL. CARD IN BOX BELOWDO NOT V.'RITE IN SPACE

'J J I 14 4- C

`^03 Pi;COVEF<Y41^ IAA ^0 ID11d'3__m._ _-

--

I

,,
' I ^^ l;^ui r^i c01 iITTAtfl PI^IfJIGUT
SIDa^363,/3 It-.SULT

STD VALZGgO!

58fir/3,^o
^

Analyslqn^lv..ll Pn^l,S;-^ Pn1IV51-3 ^ A•dIy51-5

O^-- - ------- -

AM-241: LA-503- 156 ( D-0) LIQUIDS STANDARD

^^-SCri81Afo pile (T^am1) I{ook. (\iunb^r 58B43_ _

G696-5582 \cimt} nf nr24i 1ner i in dpm/mL (51'KA) 56b5

S3ASCT^ ILI ^ i ^i^i(Ti,r .r) 1'oluuir m wI. _(SI'hti^ 0.1

1895 'olumr, cof Samplc in n,f. -(SS) 1

Raltlt^No

0 ^

)iluli,nttitor

)ior^l D,wtinn F^ to,

( DE)

(DDFI

101

1

Ar7a st ,^ Am '1_ ra P, ^i, lici hL Crcm AEA _ (CZI1) 1052

hrn 21 S ,vc•a I', l Ilci 6t fm n aP1 ( (243) 1009

-^
I'ofal AT Cnnn t

^
(A1Ull
--

2923
---

10/12/93
---- -
11, CsilmL Tim, in Afim,hs (MIN C1'd) 30

-^
---- ---

3auV: ^roun d in C P1f _ (RK(;) 3

Arn-241 pCi/l. _ ((C'41 ' SPF:A ' SPKV ' BE ' ODF ' (I OOOm1.^L)) ^ ((C,?43 ' SS ' (2220000dpm^rrd.))

pCi/mL = pCi/L /(1000mL/1)

Tmmr % Rec = ((A1oT / Muv cra - m:c) - 2 (L2 4:1 / (c241 + (-)a3)) / (Srs.n ^ sf',^)) - 10a
Rclative Counting Gmr = 9luare P.:x^t of ((I ^ C241) +(I/C243)) ' 100

BEST AVAI LABLE CiCPY

1n-,-211 pCi^l, _ _ 2.68E+0

dm-241 pCi^ml. = 2.68E- 02 ^

.elah^c cnueLin o crror -^ .40

^ "1^m°^13 Ti^rr P,w^rr^ = 16.4% _ 1
^

Data Entry by: ^^ -- - Date: 14-Oct-93

pproved by: Date: QE^I..,20 ^ -^i

Form 3 Rev. 1.1 Page 1 of I

800



1i ri REV 0

L AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

i;f ro i I% jj.t

:1 92i

70 0 Gqe^ 'SS,7 z

BESTAVAILABLE COPY

8rD^ 1



PLACE ANA LYTICAL CARD IN POX EEiOW-DO NOT WRITE IN SPACE

JJY

^.^

^ C t,i L
0 '3 93

2--^,.^.,..

Ari^11 4 ^0, LCii L

.

D 4E3 0

._ --_--- ' --- _-. (

- --
IiLCh+".'1 I,LFvdi:

-</.Q'7 XI0 N1^l^liii^•1^^^^',^
COUNT AS uCI/T
58d /^3 . /o o f

/^/

s

rlsl,. ___.-_

3 IQ.L^f1 r^rVi "_ J^ , l^. ^ ŷy.. _.

s H (r+^ I

1^3
-- --- ^s

r ^
-^^ -- - - - -

AM-241: LA-503-156 ( D-0) LIQUIDS
-- -- -

--
e larqK^-_ __ -

Se[i$i No t 'pi6c (Ir+rcv) &xl. tvum l.._r ---- 15 8B43
r-"."..
^G697-5682

---
1cLiutti of 1rri219 7n_ r in d p m/inl, (SP K,A)- 5655

6aIiJtIJC1 'ril.e (Tiac•i) Colwue in mL (SPF;V) 0.1

1895 'olume of Sunpl r in tn L (^) 1

....Rerul7No, iluti. n Iactur (DI')

--10 (DD)i;^.tDU ulion Fu l ^ --

An;iFyst

Date

10/12/93

_

1m 211 lrca Pc ik d _ht Gom AF1 (f241)

4m °f'1 \vva Il+ Lt O imi AEA (C2d3)

, fo( I 5I [, u ( 1ibT)

^lT UvmL 7i ne m^fi+ u. (',flti CId)

j*zcl. vo und n CI't - -- (I{ EC)

12

_ 1094

3754

30

---- 1

;;L'v'()

Am-241 pCi/I. _ ((C.,°41 I sPEA r SPKV - DF * DDE ' (looomL/I)) / (((248 ' SS - (2220000dpm/ml))

NCi/ml. = pCi/L / (Iooon,l./I)
Tr,icer 7 Rcc = ((AIDr / MIN CPa - BEG) 1 2 ' ((243 / (C241 + C243)) / (sPKA * SPh1J) - 100

Relative Counting Ertnr = Square R^,t of((1 / C211) +(I /(243)) ' 100

NOTE:Rehe
Arn-243

i s

as^he

THAN

Am2411peak.

usin g5

of the
VOP""

4m-241 pCi/I. < 1.27E-0 2

1.27E-05 -I

.ela tice crountin^ errt>r 29.0 0k__--

^1rn-343 '(^amr Prro ce r v = 43. 4%

DataEntr^%^,f^ Date: 14-Oc t-93 ^

PProvedbY: ^ ^',^ Datett^wl^l^h3

Form 3 Rev. 1.1 pn,7 Page 1 of I
v :,•y



nrt' ^},̂ ^ ^n r. ^,.,. . p_nc: ^. 1
VL^i^1- SI_)-d i:`1+.^i: v..:¢ .. .

I

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

"
i'rZ , 7` ^1 r7v, _

^^-- /
TO 0 G

BESTAVAILABLE COPY

8oll



PLACE ANALVTICAL CARO IN Bo x BELOW-DO NOT V°JRITE IN sPACF

r
G!'^1V1 ^f' LA: 5
-

G
^

'

21A
, .

o, ^ 1 _3 - L1^L3;_ _ -- -_
/.D

3
F:S

o; v^ ^., --,

s^ „-^

7T '^ -
_- -^

l----
;_^

,

;

Q̂

z

AiVI- 241: LA-503-156 ( D-0) LIQUIDS [ sAnnPLE
Se3YFilNo l.e(Trnm^)Il ocV Numhcr 58843_

G698-5782 4cLMtv of Am413 Tz a cer in dpmtmL (S PK1) 5655

B2it^Ii ID 7 ' ike (Tiaccr) Pohume in ml, (SP6Aj 0.1

1895 'nlume of Stinple in nd , (SS) 1

ROrfIFi Na. D)i lution Fslcr (F) 1

0 )igestt Dilution Pactnr ( IIDF) 1

AnDt s1 ^ 4m-241 :Lra Pu,k Ilci gLL from AEA ((241) 4

4rn-243 Ait:n Prak lici ^6t fiom AEA (C'43) 327

YlBtB^ ofnl AT Count (A1UT) 825

10/12/93 l T CuunL 7ime in ^finuLes (I1f.'J CPd) 30

iackground in CI'V1 (I3f; C) 3

Am-241 tiCit1. _((C)41 ' SP5A' SPh1" DF' DDF' ((000mLt1)) t((C243 ' SS' (222000odpmtnil.))

pCi/mL = pCi/L / ( LO00nl./L)

ra^r 7 Ree _ ((A1oT / h+m crd - flr;(;) - 2 ^ (c243 / ((241 + c243)) / (SPka. * SPn^^) * 100
RclaLive Countino Ermr = Sqwne P.<wt of ((1 t (241) +( 1 t(243)) ' 100

NOTE: Reported result is a LESS THAN value using ^^^^ ^^^1{

-l+

^^^^^ ^^li,^F,

5% of the Am-243 peak as the Am-241 peak. t.J

Am-241 hCitL - ^-- < 1.27 E-02

trn-241 pCitmL < 1 .27E-0q

'.eletice c^untin y enor = 5 0_3%

.1m-2 1 3 Tracer P.coven• = 8.6%

Data Entry by: ^--,-_ - Date: 14-Oct-93

4pproved by: - Date^¢- _ 1e143

=orm 3 Rev. 1.1 p[l Zq Page 1 of 1
var -



;=a Q!:}e'l:

e
ANERICIUFI 241 ANALYSIS - UNDIGESTED SAMPLE

3^ 3 G6^ 49-5

BESTAVAILABLE COPY

801:15



PtAC E ANALYTCAI- CARD IN BOX 86LOWDO NOT WRITE IN SPACE

5T / 6
^flrf! rv C:yi

. L,1f ^6 _.1 4
.

^ ni^IC 1 '.uc(I ri'.y )

6F9 -.;7d^ 10' ti 1^21 9 ^ 2 Ci9-9 1^ 6
i^s c q

Ar,, :1 Irn b r ^, ,r, D4 p -3
^_

0

CoUrFr AS uCt/r
/0 0

/M l C^ FJND^; f
^r t

Analy^i.l A 1 1] 4nTiy51^^ Ana lysl-4 AnrI1515

lO_

/3 93 D ^ ^

AM-241: LA-503-156 ( D-0) LIQU IDS sAM PLe ^

^E^1@) [do. :i ^ pike (Traeer) Elwl. Nmr lvr 5884 3 _

G699 5782 ictniLv of Aar24 3 7r,Yr in dp n/uil. ( SPKA)

^

- 5655

68ic^ IL3 .: ^^ _'Pike (Tn3rm') Vo!umc iu ml . ( SPKV) 0 . 1

1895

_

Volume of Samtdc in u•.I . ( ^) 1

RerSi}kNo.

--

)ilu tion Factor ( IA) 1

0 )iocst Di lution Frtclnr (UDP) 1

Al91 st drn CSI Area Fi6Ikihl finm.4}:A (M41) _ 9

Am 21J Ana P..I1i^t frorn.4F.1 ( (243) 126 9

I'ot^ 1 AT Couut (A71)P) I

-

61 20

10/12/9 3 1"I (.en n t Timc in Mimde (NIN Crd ) _-_ 30

^ 3acl,^mwid in CPh1 _ ( 136t.)_ -_ _ 1^I

Am-241 pCi/L = ((CZ41 ' SPKA' SPKV' oF' DDF' (1000nt1./1.)) /((C'43 ' SS' (222D000(Jpm/ml))

pCi/mL = pCi/L / (I000nil./L)

Tracer 7 Fec =((A70T / M1N cra - DRC) ' 2 `(a43 /((241 + c243)) /(SPhA r SrK,)) r tDD

Relative Coimting Ennr = Syuare Root of ((t / C241) +( t /"(...'43)) ' 100

NOTE: Reported result is a LESS THAN value using
BEST

A^J^^11 A(^1 C_
COPY

5% oftheAm-243peakastheAm-241 peak.
A IL.r'-SULL

4m-241 pCi/L.__ -_ _ _ < 1.27E -02_J

Am-2#1 pCi/^nl. < 1. 27E-05

'.eLdice rnuntin , ertor = 33.5%

4rn-_43 Trac.^r fL^wcr v ^-^ 71.3% ^

Data Entry by: Date: 14-Oc t-93

w4pProved by: - 4 , /^S3

Form 3 Rev. 1.1 Page 1 of 1

0i:c.9



REU' 'C,'

I
AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

q1 -

3o 19 6q9-5- 7 B,:^_

BESTAVAILABLE COPY

807



PLACE ANAL.YTICAL CARD IN POX BEI-OW-DO NOT WRITE IN SPACE

r ^U roo ,rK
^

1 00 0 DAY ^-F) s L. 0 "

y,^^ ^a r ..

A 91 IA 0

c ,

r,CU,aT A:>

S^C3'/3 •ioO^ I ^ AfT, Pr?Ifti^l^uf
^ lc, NN^^ ^^-^7X MG/

r

Y^ mo ^t 7^. r^ p.

v r..
/

3
_

l_ ^
/y-13-

r ro

IDS FAM-241: LA-503-156 ( D-0) LIQU sAMP LE

SLi4A1b10 FPike (Tiaccr) &ril. Numbcr -^_^SBh3

G700 5782 Adrv^Ly of Anti 19 Tncr. r in dpm/ml, (SPRA)

^

565 5

Rdti:(7 ISl 7

1895

lni6e ( Pr ^ccr) Polurnc in (St6V)

alum o f S1mplr irr rnl ,

0.1

RertN; Na.-

^^:^

)ilution F actor (UF) 1

0 igc^st L)ilution Faclor _ (D[7F) l I

Anai st Am-241 A iia Peak Ilcwhl from AEA ( (2 41) _ 12

1m-243 Area 1'rak Ilci; ht fir,m AE1 (C2 43) 136 0

Dc^t8 lal ,lT Cauut 4940

1

Count Tirne i u t,finulcs ( 5(IN C 30ligmul'tj

cin CPM 5

G.g

Ain-241 t,Ci/L = ((c241 - SFrA - SPKV I uF oDF * p000ml./1.)) / (((243 - ss (2220000dlmn/n,l))
}ICI/nIL = h(.1/L ^ (lD b0 lnl./1)

Tarer % r^ = ((AIbT / r,aN• crd - oxc) 2 ^ (a43 / (c2 4t + ¢43)) / (SI>n,^ ^ sPKV)) - 100
Bcla[ive CounLing Ennr = Square P.ool of ((1 ^(241) +(1 /C.."43)) ' 100

NOTE: Reported result Is a LESS THAN value using !"'t (- C'T F,1 !L1
P1 V`1 I eJ

^rtcB
L
t
E V

/- /'1!„!,+

5% of the Am-243 peak as the Am-241 peak.
C^7 1 ' V

1m-241 pCi/L < 1 27E(6CF2

1.27E-05 ]

9 aticc mrmtine cr:nr 29.0 %

1rn-213 Troccr P^co,e r v = 56.0

Data Entry by: - ^ -' - Date: 1 5-Oct-93

pproved by:

w," z a" 1 t Page 1 of I

806



t AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

1^( io-iY-i3 E7^

^^

-7m ' S7'f^ ^

BESTAVAILABLE COPY

^nc^



PLACE ANALYTICAL CARD IN BOX BELOWDO NOT WRITE IN SPACE

V^IfiCSD-4R

T r]

r a 0 1 51 8 1C7" 4^+ 1:AY ^ ^, ^ 29 13^ . ^^ I 6, ^c , ^-^, ^^,a• - c <,^^- 1,^r,^,^
An 11 ^ I-P 5 0 1'^g t ^^ /';L r),^^'i

--5^CJUr i e^£^ UCI^L ) osY^i3.you
i^

f,nalysl-i f J ^^ I-2

^

A.'flysl-] //// • < An
lnrYS A^ii..s^ .

5

15

d.^^2C.SY.__
= t s

3

Ilr

^^

I

_

^
W

AM-241: LA- 503-156 (D-0) L IQUI DS SAMPLEFE _-_----
Se#'7W P3o. 'pike (Tlarer) Bcol.'^lunbe^ ^ -_ -- 58843

G701 5782 4clt%itv of Am'.4"3 T 1 cl in dpln/mL (SPFA). 5655
^n

88iXSlY7D -pil.e (Tncs) 1'olurne in ml. 0. 1

1895 'olume of Sunple in nd.
Rerziin

ido.._

-

ilutiou Eslctpr (Dh)_ 1

0 i^est Dilution Eactnr (DDF) 1

Arfa st (C241)Im-2 41 Area fcak 1(ciTht from A[iA 13

n-243 Area Pcak Iici,ht From AEA (C?43) 1210

Dflt.,

10/12/93

Potal AT Counl (A'Ib'I')

s (111N (Ti)1f Coant Time in Alinut c

49 89

30

..

_

3,xL^orm d in (,1 A1 (8EG) 3

Am-241 pCi/L = ((C2,41 - sPE.4 - SP6V * DE ' nDP * (looomL/L)) / (((243 SS ^ (2220000dpm/mL))

pCi/rnL = 1iCi/L / (1000mL/)

Tracer 7 Bec = ((ATOT / IN CT'd - EKG) ' 2 ' (C243 / ((241 + C243)) / (SPKA SPh^)) • 100

Relative Counting Errtlr = Sqmue Rrwt of ((1 / C241) +(1 /C243)) * 100

i1jI..J

NOTE:5Re

ofothe Am243^peakEs8the

THAN

Am-241 peak^^ °"^^T A^^ILA"LE C`^PY

1m-241 < 1 .27E-02 ^

241 uCi/rnL = < 1.2 7E-05 1

delative crount in, e^ivr = 27.9%

Am-243 Tnmr Recoven = 57.1%

Data Entry by: Date: 18-Oc t-93

Approved by: Date: ^c^^.rZf' ^753

Form 3 Rev. 1. Page 1 of 1
... 0 9



)i1/`_l ^̂1

ANERICIU`I 211 ANALYSIS - UNDIGESLED SAMPLE

^ I
:;v C; 70/' S713^,

BESTAVAILABLE COPY

S1'?



C ^;'^ar{_ D 11,. f ;t=^J
^.-.

bU(aG^a)-v^ ., D, -L^^t O , .^^-; r ys
Westinghouse Hanford Co.

G E N P: R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA HII?tl('T-i0?I R.}'I'012T

SA'iI'II I -'.
C;096-m2 .. . .' 1 (;;'

File ID: 10a2205.CNP

Counted on: 10/13/93 @ 2:40
Detector: AEA10
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak cel:ter 1';;I!;7 Tnu
I I ) Initial Pinaa Initial Pinal I n i P i a i Fina1 I iL icl inal.
1 856.6 856.6 301.371 307.377 74.000 5,216 ,0(y0 3-q7"

2 799.8 799.8 255.768 255.762 10.040 1.658 5.000

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak CenLroid Count 1prr Ackivity
ID Isotope Frac Exp. Ohs. Di ff. FWIItA RaLe c/in 095 d/n nCi./^^'^
1 Pu238 0.504 5.499 5.481 0.0180 .02 21.60 1.9 211.7 0.9511-0l

Am241 5.480 5.481 -.001 162.2 0.7301-0-'s

2 Am243 0.411 5.276 5.272 0.0040 .02 17.59
---------

2.1 125.4 0.565P-01

Totals:
-----
0.915 <--valid peaks only --> 39.19

DETECTOR CALII3HA'PIOCI

Energy(b1EV) = 4.0 95 + (0.0046) *Channel
Energy range (MeV ): 4.095 TO 6.450

Efficiency = 0.1417 CP 61/DP[I

TOTAL CO UNT DATA:

Item Total o Recove ry

Raw spectrum 20561.0 100.000
Smoothed 20673.5 100.547
Composite fit 18811.3 91.490
Residuals 1749.7 8.510

Analyzed by:

BCST AVA!',BLE COPY

812



Spectrum 10a2205.CNF
1 Legend: Raw =.:.. Modeled Peaks = 1,2,..,etc Display [na^_. 5553.e

2..
................................................... 2
....................................2.

...1..

.....................1

................................................................ ......

..........................1....

BESTAVAILASLE COPY

813



Raw Data Dump for ADA Spectrum: 10a2205.CNF
1 28801. 0. 0. 0. 0. 0. 0. 0. 0. 1.

11 0. 0. 0. 0. 0. 1. 0. 0. 1. 0.

21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
41 1. 0. 0. 0. 0. 1. 1. 1. 0. 0.
51 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
61 0. 0. 0. 0. 0. 0. 0. 0. 0. i;.

0. 0. 0. 0. 0. ^

. 0. 0. 0. 0. 0. . ^

., .. 0. l. 1. ii. u. .. ... l'. ..

101 0. 0. 0. 1. 0. 0. 1. 0. U.

111 0. 1. 0. 0. 0. 0. .3. 0. 2. 1.
121 2. 2. 0. 1. 1. 0. 0. 1. 1. 1.
131 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
141 1. 0. 0. 1. l. 0. 0. 0. 2. 0.
151 1. 0. 1. 0. 1. 1. 0. 0. 2. 0.
161 2. 2. 0. 0. 3. 0. 3. 0. 0. 2.
171 2. 3. 0. 1. 2. 1. 2. 1. 4. 2.
181 2. 2. 0. 3. 2. 2. 2. 6. 0. 3.
191 6. 3. 1. 4. S. 3. G. 8. 3. 3.
201 7. 9. 5. 3. 6. 5. 3. 9. 5. 13.
211 6. 8 15. 8. 6. 8. ;1.

23] ^-. 27 35. 17

241 63. 69. 92. 10^1. 149. 175 21G. 202. 247. 2!!

251 335. 438. 617. 777. 11009:•
^

1007. 901. 655. 384. 192.
261 149. 87. 83. 86. 76. 81. 70. 78. 78. 66.
271 46. 31. 37. 27. 26. 20. 18. 38. 44. 42.

281 40. 44. 52. 58. 67. 74. 90. 99. 121. 160.

291 196. 190. 219. 265. 311. 360. 444. 565. 757. 985.

301 1048. c1052. 881. 596. 393. 314. 261. 221. 181. 153.
311 118. 103. 68. 37. 27. 11. 7. 2. 1. 0.

321 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

331 l. 0. 0. 0. 0. 0. 0. 0. 0. 0.

341 l. 0. 0. 1. 1. 0. 0. 0. 0. 0.
351 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
361 1. 0. 1. 0. 0. 0. 0. 0. 0. 1.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

3cJ ^ AVU111ABLE
ConY

^.^

C^t
^n

..r^

81^1



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAh1Fl.a:

G691-5682 A'-i/ 102
File ID: 2a2304.C:1F

Counted on: 10/13/93 @ 2:37
Detector: AEA2
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final. Initial Fina1 nitia] 'ir:::]
1 1027.0 1027.0 254.635 254.635 24.000 19.246 12.000 7.150

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 0.978 5.276 5.266 0.0100.09 50.47 1.3 359.8 0.1621;-03

Pu240 5.144 5.266 -.122 356.2 0.160E-03
----- ---------

Totals: 0.978 <--valid peaks only--> 50.47

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)*Channol

Energy range (MeV): 4.095 TO 6.450
Efficiency = 0.1417 CPM/DPM

TOTAL COUNT DATA:

Item Total o Recovery

Raw spectrum 24781.0 100.000

Smoothed 24894.5 100.458

Composite fit 24228.0 97.768

Residuals 553.0 2.232

BESTAuAILABLE COPY

Analyzed by:

aIE

VR



Spectrum 2a2304.CNF
1 Legend: kaw =.... Modeled Pea1:s = 1,2,.., etc Display Max.: 7705.4

1
..1
...... 1
................1
...................................... 1..
......................................
......................................

..................

..................
............
1

................. 1
.1.

BEST AVAI LASLE COPY

8?6



Paw Data Dump for AEA Spectrum: 2a2304.CNF
1 28804. 0. 0. 1. 1. 1. 0. 1. 0. 0.

11 0. 0. 0. 1. 1. 2. 0. 2. 0. 0.
21 1. 2. 0. 0. 0. 0. 0. 1. 2. 1.

0. 2. 0. 1. 1. 1. 0. 2. 0. 0.
1. 1. 3. 2. 3. 2. 0. 0. 1. 0.
1. 0. 0. 1. 0. 0. 2. 2. 1. 0.

61 1. 0. 4. 1. 3. 1. 1. 1. 1. J.
3. 0. 0. 1. 2. 1. 1. 3. 2.

Pl 0. 1. 0. 1. l. 3. 0. .
91 2. 0. 2. 2. 0. g.
01 3. 2. 2. 1. 1. 3. 0. 1. 0. 1.
11 2. 3. 1. 1. 0. 1. 1. 2. 0. 2.
21 2. 0. 4. 4. 2. 1. 0. 3. 2. 2.
31 2. 2. 4. 2. 3. 3. 1. 3. 3. 2.
41 3. 3. 1. 2. 3. 4. 2. 3. 2. 4.
51 5. 4. 4. 3. 3. 6. 3. 2. 3. 4.
61 4. 3. 6. 2. 6. 4. 4. 3. 6. 4.
71 3. 4. 2. 1. 4. 3. 3. 2. 1. 5.
81 3. 3. 9. 3. 3. 4. 4. 7. 7. 8.
91 8. 4. 7. 6. 9. 4. 4. 8. 7. 11.
01 9. 5. 8. 14. 9. 7. 7. 71. 7. 11.
11 14. 9. 17. 27. 29. 25. 19. 26.
21 23. 49. 33. 51. 62. 66. 60 . 85. 91.
31 117. 140. 171. 170 203. 210. 256. 280. 50. ^1.
41 420. 548. 521.. 583. 659. 678. 754. 8 13. 92£i. 969.
51 976. 1031. 1057. 1087. ('1094.; 1001. 994. 985. 888. 787.
61 743. 619. 539. 423. '3797 288. 212. 178. 147. 127.
71 86. 78. 58. 61. 35. 30. 15. 21. 8. 7.
81 5. 5. 2. 5. 4. 5. 2. 5. 5. 2.
91 8. 7. 7. 9. 5. 9. Cr2.^ 11. 6. 10.
Ol 7. 6. 8. 5. 11. 2. 4. 5. 6. 3.

3. 0. 2. 1. 0. 2. 1. 0. 1. 2.
0. 1. 1. 1. 0. 0. 0. 0. 0. 0.

31 1. 0. 0. 1. 1. 0. 1. 0. 1. 1.
41 2. 2. 2. 2. 3. 3. 1. 3. 1. 2.
51 0. 1. 1. 2. 0. 1. 0. 0. 2. 1.
61 0. 0. 1. 0. 0. 0. 0. 1. 0. 0.
71 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
81 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
91 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
01 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
11 1. 0. 0. 0. 0. 0. 0. 0. 1. 0.
)1 0. 0. 0. 1. 0. 1. 1. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
41 0. 0. 0. 1. 0. 0. 0. 1. 0. 0.
51 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
61 0. 0. 0. 0. 1. 0. 1. 0. 1. 0.
71 0. 0. 1. 2. 0. 1. 1. 1. 2. 0.
81 1. 1. 1. 1. 0. 1. 0. 0. 0. 0.
91 0. 0. 0. 0. 2. 0. 0. 0. 0. 0.
11 0. 0.

1.
1
1
1
1
1
1
1
1
1
2
2
2

2
2
2
2
2
3

3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
5
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUC'PIOPJ R::POR'1'

tiGMiLfil

C, 6`) i; - S i A: I% 10

File ID: 4a4E394.CN1'

A N A L`t S I S

Counted on: 10/13/93 @ 2:38
Detector: AEA4
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak heighC Peak center FWH?4 '1'au

11) IniCia 1 Pin<i1 IniLia1 .'inal ]nitia 7 Pina1 IniY ial 1inal

264.6 261.6 254.977 251.917 12.000 4.384 6.0: ii) uw'

PEAK RESULTS
Peak Error Limit: 25°-

Peak AEA Peak Centroid Count °eerr Activity

ID Isotope Frac Exp. Obs. Diff. FWI7M Rate c/m P95 d/n uCi/Ga

1 Am243 0.E380 5.276 5 .268 0.0080.02 5.96 3.7 42.5 0.7910-01

Totals: 0.880 <---valid peaks only--> 5.96

DETECTOR CALIBRATION
Energy(M EV) = 4.095 + (0.0046)* Channel

Energy range (P1cV): 4.095 TO 6.450

Ef ficiency = 0.1417 CPr4 /DP?9

TOTAL COUNT DATA:

Item Total o Recovery
Raw spectrum 3252.0 100.000
Smoo thed 3406.4 104.747

Comp osite fit 2860.7 87.967

Resi duals 391.3 12.033

Analyzed by:

BEST AVA1 LABLE COPY

VR

8?18



Spectrum 4a4894.CNF
1 Legend: aw =.... Modeled Peaks = 1,2,.., etc Display Max.: 1558.5
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Raw Data Dump for 71EA Spectrum: 4a4894.CNF

1 28806. 0. 0. 45. 19. 0. 0. 0. 0. 0.
11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
41 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
51 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
6] 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

0. 0 . 0 . 1. 1. 0 . C . i . ^! .

U. 0. 0. 0. 2. 0. 0. U.
111 0. 0. 0. 0. 0. 1. 0. 0. 1. 1.
121 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
131 1. 0. 0. 1. 0. 2. 1. 1. 0. 2.
141 1. 0. 0. l. 2. 1. 0. 1. 1. 0.
151 1. 0. 1. 2. 0. 0. 0. 1. 0. 1.
161 0. 1. 1. 0. 1. 0. 0. 0. 0. 0.
171 0. 0. 0. 0. 1. 0. 0. 1. 0. 0.
18] l. 0. 0. 0. 0. 0. 0. 0. 0. 2.
191 0. 0. 0. 0. 2. 0. 0. 0. 1. 0.
201 2. 1. 1. 0. 2. 0. 0. 0. 9. 1.
211 2. 2. 2. 2. 1. 3. . 1. 2. .
zzl :. 2. 0. l. 4. 6. 2. 2.

231
2G1 12. 31. 39. 3S. 1" 0. 43. 3. 99.
251 176. 219. 280. 308. <--327. 282. 245. 177. 117. S3.
261 45. 23. 19. 11. 19. 18. 19. 15. 10. 11.
271 5. 3. 3. 2. 0. 0. 0. 0. 0. 0.
281 0. 0. 2. 1. 0. 0. 3. 0. 3. 1.
291 1. 2. l. 2. l. 2. 3. 2. 0. 4
301 2. 2. 0. 0. 0. 0. 0. 1. 0. 1.
311 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
321 0. 0. 0. 0. 0. 0. 0. 0. 0. U.
331 0. 0. 0. 0. l. 0. 0. 0. 0. 0.

341 0. 1. 0. 0. 1. 1. 2. 0. 1. 1.
351 1. 2. 1. 4. 0. 0. 0. 0. 0. 0.
361 0. 0. 0. 2. 0. 0. 0. 0. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. .1. 1. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 1. 1. 1. 0. 0.
481 0. 0. 1. 1. 0. 1. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

SEuT AVAiLABLE G13Pt,,'

U.!

L:

^?.0



Westinghouse I3anford Co

G E N E R A L A L P [ I A E N E R G Y
Rev. 2.01

DATA I1PJDUCT70Pl REPORT

SAi1.I

GGS)9-5782 :iii 102

File l.D: 5a5810.CNY

A N A L Y S I S

Counted on: 10/13/93 C 2:38
Detector: AEAS
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak hei.ght Peak center FMIIM Tau
ID Initial Pinal IniLial Pinal Initi,Ii PincI I IniCioI
1 1206.4 1206.4 246.811 246.81 1 20.000 (1 .1110 1.^5J
2? 0.0 0.1 161.P.09 161.£>01 0.O1i0 0.100

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count $err _ Activity
ID Isotope P,rac Plxp. Ohs. Diff. FWHP9 RaCe c/m 095 d/m uCi/o"I

Am243 1.001 5.276 5.230 0.0460.14 87.32 1.0 622.5 0.230G-0^
Pu240 5.144 5.230 O 6 616.3 0.278t{-0 3

2 °'°° 4.£I39 0.00 0048.

'1'otals:
----- ---------
1.001 <--valid peaks only--> 87.32

DETECTOR CALIBRA'1'ION
Energy(MEV) = 4.095 + (0.0046)*Channel

Energy range (P4eV): 4.095 TO 6.450
Efficiency = 0.1417 CPPd/DPM

TOTAL COUNT DATA:

Item Total °a Recovery
Raw spectrum 41890.0 100.000
Smoothed 42006.3 100.278
Composite fit 41915.4 100.061
Residuals -25.4 -0.061

Analyzed by:

^E S"' a AVA1Û ,8LE C(")1j V

VR

8?1?



Spectrum 5a5870.CNb'
1 Legend: Raw _.... Modeled Peaks = 1,2,.., etc Display Max.: 9366.4
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Raw Data Dump for AEA Spectrum: 5a5810.CNF
1 28800. 0. 0. 0. 4. 0. 1. 1. 0. 2.

11 2. 2. l. 2. 3. 0. 2. 4. 4. ;.
21 3. 3. 1. 0. 2. 3. 1. 1. 1. 3.

2. 3. 1. 2. 3. 3. 1. 1. 2. 1.
0. 2. 1. 1. 2. 2. 1. 3. 0. 6.
4. 1. 4. 4. l. 1. 4. 3. 0. 3.

61 3. 3. 4. 2. 2. 1. 0. 2. 3. 3.
1 3. l. 2. 4. 0. 1. 1.
1 2 2 1 3. 4. 2 1
1 '_. 41 . 3. 2. G. _. l. .. .. ..

101 4. 2. 3. 6. 2. 2. 3. 5. 6. 1.
111 1. 4. 2. 5. 1. 0. 4. 1. 2. 2.
121 2. 3. 3. 4. 7. 2. 5. 4. 3. 7.
131 S. 7. 3. 6. 1. 7. 1. 8. 10. _11 .
141 7. 3. 8. 7. 6. 8. 9. 6. 11. 6.
151 7. 5. 12. 9. 9. 9. 5. 10. 10. 12.
161 9. 16. 8. 14. 4. 10. 5. 13. 11. 13.
171 12. 11. 13. 11. 25. 13. 19. 7. 27. 21.
181 19. 19. 24. 17. 26. 27. 33. 36. 30. 38.
191 41. 50. 44. 44. 48. 46. 58. 73. 68. 60.
201 89. 70. 70. 80. 122. 103. 123. 145. 150. 159.
211 162. 162 195 213. 234. 2Q5. 262. 270. 30-'.. 313.
221 i4. 397. 387. 436. 515. 3. ^l. 66 . 650. lU.
231 766. 7 849. £+87 99 1017. 1 O16 . 1 ^. 10^hr: 1
241 1176. 112 12i6. 1196. 1206. 1759. 126') 118^. 1!1 1'_
251 1192. 1092. 1011. 961. 878. 828. 705. 631. 529. 393.
261 336. 287. 211. 155. 133. 108. 72. 80. 65. 41.
271 40. 34. 22. 14. 12. 7. 13. 12. 6. 4.
281 7. 4. 5. 7. 9. 6. 7. 7. _3. 12.
291 7. 9. 5. 5. 6. 8. 9 8. 7. 8.
301 4. 7. 5. 5. 5. 1. 2. 0. 0. 4.

1. 2. 0. 0. 0. 2. 0. 0. 2. 0.
_ 0. 0. 0. 0. 0. 3. 0. 1. 1. 0.
331 0. 0. 1. l. 0. 3. 1. 2. 7. 1.
341 0. 3. 1. 3. 2. 5. 4. 1. 0. 2.
351 0. 1. 1. 2. 3. 0. 0. 0. 2. 1.
361 0. 0. 0. 0. 0. 0. l. 0. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 2. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. l. 0. 0. 0.
411 0. 1. 0. 1. 0. 0. 0. 0. 0. 0.
421 1. 3. 0. 0. 0. 0. 0. 0. 0. 3.
431 0. 1. 0. 0. 0. 0. 0. 0. 0. 2.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
471 0. 0. 1. 0. 1. 2. 2. 1. 0. 1.
481 3. 2. 1. 2. 0. 0. 0. 0. 0. 1.
491 0. 0. 0. 0. 0. 0. 0. 0. o. 0.
511 0. 0.

SEST ANA,!LABLE u`OP/

.i
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Westinghouse Ilanford Co.

G E IJ E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SP.`"i L?i
G700-S/82

1:'i].e ]:D: ^^^5311.Ci:F

Counted on: 10/13/93 @11:48
Detector: AEAS
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau

ID Init.ial_ Fi.nal Initial Final Init,ia l Final. Initial F:i.na1

1 1266.0 1266.0 252.815 252.815 20.000 16.337 10.000 4.812

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea

1 Am243 0.964 5.276 5.266 0.0100.08 64.01 1.1 515.6 0.232E-03
Pu240 5.144 5.266 -.122 510.4 0.230E-03

Totals: 0.964 <--valid peaks on1y----> 64.01

DETECTOR CALIBRATION
Energy(MEV) = 4.053 + (0.0048)* Channel

Energy range (t•1(,V): 4.053 TO 6.510
Efficiency = 0.1254 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recove ry

Raw spectrum 31875.0 100.000
Smoothed 31990.9 100.364
Composite fit 30730.3 96.409
Residuals 1144.7 3.591

Analyzed by:

BB FAjlA1 1_AB1.E 001)v

S?114



Spectrum 5a5811.CNF

1 Lege_nd: Raw =.... Modeled Peaks = 7,2,.., etc Display Max. 9674.7

l.
..1
.....1
......... ..1
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1...... ....... ........ ........................

...... ....... ........ ..............................................1...
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BESTAVAII.ABLE COP9^
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Raw Data Dump for AFA Spectrum: 5a581.1..CNF

1 28806. 0. 0. 1. 3. 0. 0. 3. 3. 2.
11 2. 3. 1. 0. 2. 1. 0. 1. 1. 0.
21 3. 3. 2. 1. 1. 0. 1. 1. 1. 0.
31 1. 1. 1. 2. 0. 3. 3. 0. 1. 3.
41 1. 2. 1. 2. 1. 2. 0. 2. 3. 1.
51 0. 0. 2. 0. 0. 1. 1. 3. 2. 2.
61 3. 1. 1. 1. 0. 2. 2. 3. 4. 0.

3. 2. ^. 2. 1. 1. 1. 0. 2. l
f;l 2. 2. 3. 0. l. 0. . ^. .

. l. 1. . . 1. 5. I. _.
101 5. 3. 4. 5. 1. 5. 4. 6. 1. 3.
111 4. 3. 4. 1. 3. 2. 3. 2. 14. 4.
121 5. 3. 6. 2. 4. 5. 6. 3. 6. 8.
131 7. 0. 6. 3. 9. 8. 10. 2. 3. 6.
141 7. 8. 5. 5. 7. 2. 4. 10. 4. 5.
151 6. 9. 7. 8. 7. 8. 7. 9. 13. 5.
161 13. 6. 6. 10. 2. 11. 8. 14. 4. 8.
171 9. 14. 1.6. 11. 12. 12. 17. 8. 10. 22.
181 13. 13. 14. 12. 17. 13. 16. 17. 12. 17.
191 19. 20. 18. 24. 25. 29. 28. 35. 26. 28.
201 18. 42. 40. 28. 30. 36. 52. 50. 35. 43.
211 70. S6. 62. 66. 60. 73. 94. 88. 81. 97.
2 1 97. 109. ]52. 148. 140. 169. 199. 245.

300. 3111 0, 0 5 1 69

41 656. 85. 808. 829. 924. 1010. 1099. 1147. 1193. 12:i5
251 1318. 1252. C 1360. 1271. 1243. 1145. 1052. 966. 814. 688.
261 595. 508. 367. 312. 261. 178. 128. 115. 106. 61.
271 65. 46. 32. 22. 31. 17. 14. 10. 4. 5.
281 7. 2. 5. 2. 1. 1. 1. 2. 8.
291 2. 5. 5. 7. 4. 6. 3. (]2.^ 5. 3.
301 7. 6. 1. 3. 2. 4. 3. 0. 2. 4.
311 3. 0. 0. 1. 0. 1. 0. 0. 1. 2.
321 1. 1. 0. 0. 0. 0. 1. 0. 1. 1.
331 3. 1. 2. 2. 0. 1. 0. 0. 1. 3.
341 0. 1. 0. 1. 1. 0. 1. 2. 0. 0.
351 3. 1. 1. 2. 1. 2. 0. 4. 0. 0.
361 0. 1. 1. 2. 0. 0. 1. 1. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
421 0. .0. 0. 0. 0. 0. 0. 1. 0. 0.
431 0. 0. 0. 0. 1. 0. 1. 1. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
471 0. 0. 2. 1. 0. 0. 0. 0. 2. 1.
481 2. 2. 0. 0. 1. 0. 1. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
511 0. 0.

BEST Y1VAIlAFLE

,6•y

s-,

v^

C^

8^6
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Westinghouse Ilanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDLICTI()DI RGPORT

5ANPl1'

1;71J1-S 2 ..,;%1C2
File ID: 7a7255.C:1P

Counted on: 10/13/93 @ 2:39
Detector; AEA7
Geometry number: 1
Count time: 28804. Sec

PEAK ADIALYSIS

PeaP: Peak height Peak cenCer h197M, Tau
71? Initial Pinr.il initial I'inal Initi.al Yinal 1 Vtial- c:;:_

1128.3 1128.3 252.940 252.940 21.000 21.850 12.c05 i,.;7
9.3 9.3 168.529 163.266 G£1.000 1I4.100 31.rHG

PEAK RESULTS
Peak Error Limi.L: 25$

Peak AEA Peak Centro-i.d Count oerr Activity
ID Isotope Frac Exp. Obs. Ditf. PV7Ntd Rate c/in 095 0/m uCi/r,.

Am243 0.974 5.276 5.259 0.0170.10 62.37 1.1 444.6 0.2000-0;
Pu240 5.144 5.259 -.115 440.2 0.19JK 03

2 Np237 0.023 4.781 4.869 -.0880.69 1.34
----- ---------

24.9 10.9 0.4uH-05

Totals: 0.995 <--valid peaks only--> 63.72

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)A Channel

Energy range (I4eV): 4.095 TO 6.450
Efficiency = 0.1417 CPA /DPP4

TOTAL COUNT DATA:

Item Total 1 Recove ry
Raw spectrum 30733.0 100.000
Smoothed 30845.0 100.364
Composite fit 30587.6 99.527
Residuals 145.4 0.473

Analyzed by:

13c0TANN(_it"OLE C,OP'',,;

827



Spectrum 7a7255.CNF

i Legend: Raw = . . . . Modeled Peaks = 1,2,.., eCc Disphty hta^:.: 8724 . 3
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Raw Data Dump for AEA Spcctrum: 7a7255.CNF
1 2880,1. 0. 0. 0. 1. 3. 0. 1. 2. 2.

11 0. 0. 0. 1. 0. 0. 1. 0. 0. 0.
21 4. 1. 0. 0. 1. 1. 0. 1. 2. 0.

1. 3. 0. 2. 3. . 0. 2. 0. 1. 0.
0. 1. 2. 1. 0. 0. l. 1. 1. 2.
l. 0. l. 1. l. 2. 0. 0. 2. 2.

61 0. 1. l. 2. 0. 1. l. 2. 0. 3.
71 0. 2. 0. 0. 7. L

^. . 2. 1. 0. 1. . I. U.
91 . 1. U. 2. l. 2. .
01 2. 2. 2. 1. 2. 1. !. J. ^. J.
11 3. 2. 3. 3. 1. 5. 4. 6. 4. 3.
21 2. 2.. 3. 3. 1. 3. 4. 6. 6. 2.
31 4. l. 4. 5. 3. 5. 4. 3. 2. 6.
41 7. 3. 10. 4. 2. 6. 4. 5. 5. 5.
51 0. 5. 3. 4. 4. 4. 6. 7. 7. 10.
61 6. 8. 4. 7. 9. 8. 9. 16. 9. 10.
71 10. 6. 9. 6. 6. 11. 10. 12. 3. 10.
81 16. 15. 11. 18 . 14. 9. 15. 18. 24. 17.
91 16. 11. 16. 19. 19. 25. 33. 39. 2'. 2;.
01 22. 24. 33. 39. 26. 29. 35. 39. 27. 17_
11 51 . 51. 53. 39. 51. ^9. 51. 71. (1 0.

101. 105. 114. 126. 114. ldl. 16^. 1`)Z.

26"L. 98. 313 32^1. 356. 39G.
41 650. 33. 809. 80?. 876. 965. 911. 1049. OG!;.

51 1142. 1210 1166. 1166. 1087. 1101. 983. 922. 80 4 746.
61 704. 575. 501. 408. 343. 252. 212. 189. 152. 128.
71 73. 62. 53. 34. 31. 31. 19. 17. 35. 12.
81 12. 6. 7. 6. 6. 6. 5. 5. 1. 5.
91 5. 5. 7. 5. 8. 11. 4. 6. 7.

^Ol 11. 7. 5. 6. 8. 7. 4. 5. 4. 3.
1. 2. 0. 2. 1. 0. 1. 0. 1. 1.
0. 1. 0. 2. 1. 0. 0. 0. 1. 0.

31 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
41 0. 1. 0. 0. 0. 0. 0. 0. 2. 1.
51 2. 0. 0. 0. 0. 0. 1. 1. 1. 1.
61 1. 0. 1. 0. 1. 0. 0. 1. 0. 1.
71 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
81 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
91 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
01 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
11 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
21 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
31 0. 0. 0. l. 0. 0. 0. 0. 1. 0.
41 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
51 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
61 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
71 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
81 0. 0. 2. 0. 0. 0. 0. 0. 0. 0.
91 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
11 2. 0.

1

1
1
1
1
1
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Vl^t'•1C-J^-^7Alf^.i_Fii"^-^.^;; F }`^".-;^^ ^_^ \^ \

WESTINGHOUSE HANFORD COMPANY (6,- D2
222-S LABORATORY

ANALYTICAL BATCH
Lab Segm

'

ent Soiial No C:ustorner ID:
/i

Ih^ ^am^ r^ F r,

Instrument^ Procedure/ Pev:

-
Technologist: NLi(J
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i'iL:VO

ANAL711UAL t1AICH SUMMAHY SHEET

METHOD:

LA-503-156

DATE START:

October 23 1993
PREPARED BY: DATE COMPL.ETE:- ^,

L. L. i=ritts 4, 19 93

UNITS: uCl/mL

SPL NAME SPL ID ANALYTE RESU LTY1 RESULT #2 AVER AGE RPD%6 °2R EC D ET LIM °6 CT E R
STD63B43 G718 Am-241 2.90E-r1 108.2 127E-5 3.7. i

BLANK G719 Am-241 <1.27E-5 49.2 1.27E-5

--

57.9

A-10 G720 Am-241 <1.27E-5 48.5 1.27E-5 40.9

------- ---- -

. _ -I

B-10 G721 Arn-241 <1.27E-5
----- -

35.4
-----

1.27E-5 :0.9

C-10 6722 Arn-241 1 2765 6.5 I 27 5

D-10 G723 Arm241 <1.27E-5 9.6 1.27E-5

-_

-

^

-__ -

NARRATIVE: OX NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH.

The results for the standard are in uCi/L.

^311



PLACE ANALYTICAL CARD IN BOX 6ELOW-DO NOT WRITE IN SPACE

U^r^ iC SD-'';i'•i;-C?-i, f- ^^E^'J;:^^

r 1 1
C) 4 3

-

^ I

:^^>gtl3 ;' 2^p ATTACr PRINrOUi
SD Vf,r: Z, ^,.Y ,^hE:C ( o F,z ^-

.J- I vn I`d rn kAr1 D3

myii-5

Ixt--"^.

rl
-- -'

AM-24 1: LA-503-156 (D- 0) LIQUIDS
--- ^-----

STANDARD^^
SEYa81NO ^

_-- ----
pd.r(7rusr)Pfl.itiwntxr ^58B43

G718 5582 lctriity of Am: 13 7 mcrr in dprn/mL 5655

68tc.171II pd.r (Tr vrcr) 1olulnr, in mt ( SPF:V) 0 .1

2025 'olunv of Sur pl _ in m L ___(SS) , 7-

..,...Rs^Na^

-
Uihihon Factor (DF) 101

7 )igrst Diluti ou Fu r lor (D)F) 1

ArrtaEy3t rlm ' I1 1ra I .i' I r ignt fivr i U"1 _ ^- ((2 11) 1525---- - -
L C Am °41 1 in 1i^J.I I_i,li t frun 1E.1 _ (C213) 1351

_i£Iat.. i

^^

fotil Al Cummt (.A7UT) 818t

1 0/28/93 1T G>unt limc in 1(inutcs (\fN CPd) 30

_-^Jack^^round in CI'JI . _. _ _ ( Rf;C) _ _ 1

Ain-24 L pCi/l. _ ((C211 ' SI'K,1 ' SPKV - DP' DDF (I000m1/1)) / ((C43 ' S9 (2230000dpnl))

pCi/ml = pCi/L / (ID00mL/1)

Truccr % Rcc = ((A1UT ^ MIN CCd - DBC) ' 2 (C4 3 / ((2 41 + C213)) SF6q ' 100

Felative Counting Error = Squue Fmt of ((I ^ C2 11) +(I/L..43)) ' 100

^^^T AV'ri.1L-A:8 LE C, (.) i'',,e

r---- -

- - - -
1m-241 pCi/L 2. 9 E+01

\rn-241 pCi/nil. _ = 2.9 0 E-0)2

Vaat.i^e muntia, err r-____

1m-.'. 43 T"e r
^ `jL^'ret,g

Data Entry by: Date : 01-Nov-93

Form 3 Rev. 1 .1 - --^-_^--^- -^^ - Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX REtOWDO NOT WRITE IN SPACE

'e' -^ a^^^ ^r -,.,^: r_., ^•
^3 sC^`Is

<1-X7
r' tA - 45l ° i!:I. : `

ATTACH FNi;JiOUT

I t s
^ » >z F

L ^ U L

M 241: LA 503 15 6 (D 0) LIQUI DS 6LANKA
(Ti-^rror) I1x^1, 5 8B 43

5 6 lctrvit Y of <1rnE.l 1 I i r in 5655

^ ike (Tmrer) 4nIn uc iti m L 0.1
W

mc oC 1

=

.

)iluGon Facm 1
-

)i,est Dilution F,wlor __ _ (DUh')

^^^

1

n

\ m-241 Aru 11. ,, ht fnnn P.FA (Cl4O 3_

t3 Arr,r 1 rl Ilc;ht Oom

r

Ccun t (A1)'I) 4308

819 11 fnunt 7imc in (ti11C fTd) "30

3nrl. roun 1 in LF 11 (IIPC) ^ 4

rLn-?tl pCi/L = ((C211 ' SI'K.-1 ' SPK^,' ' DP ' DDF ' (I000m1,/I)) / ((C?1J ' SS ' (°2300f]Odpm^^ul.))

pCi/rnL = pCi/L / (1000mL/L)

Tracer % P.ec = ((.4TOT / Mm CPd - Dhc) ' 2 ((213 / (C241 + 1248)) / (sPK.-t r sPh'V)) - 101

P.elative Counting Fmmr = Squ<ue PsxA of ((I ^(.-"'4L) +(1/(-243)) ' 100

NOTE: Reported result Is a LESS THAN value using ^-^^^T ^Yi.l^'^^^^^^^^

5/ of the Arn-243 peak as the Am-241 peak.
1 YV

1rn-21 pCill. ^-- ___ < 1.27E-02 )

1tn-291 pCi/mI. 1.27E-05 ^

' 4ative rountino en^.^ r =
-_.- __--_

57 .9%
-_
^

__- --_--^

1rn-2} 3 Tnoer ILsn^'e rc =
^ --

49. 2°/u
-

Date: 01

Date: -,i..., Yi-

r7 ry

^e,1

Form 3 Rev. 1.1 Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX 6ELOW-DO NOT WRITE IN SPACE

;.

T - 1 ...

^. _
_., . . . .,,

-

El
4tio3

^x'1rrA^t^ .^!rn^Sl•.^^
blf^(N

^ ^^ ='i la r ^. - -- - _ .._V I...

__ :..^_
^^c^)

^ 5ai"^. ' 1 ].3L^..

^ SArwAM-241. LA-503 - 15 6 ( D-0) LIQI!IDS PLE ^_
_ - -- _

rp^^MkNO ^ p^L ( l i^ar) PN)6 trwnLer 58R43
-

G I20 5782
-

lrfrnt y of 1n.1.1 1t lrer in dp n/I i L 5655
r.^

7aFCIz Jd

.....

i^l. i (" Ii ^^rt') ^nl,^ me m ^nl ( SP6'1') 0.1

[2 025 'olurnc o f Samplc in nd, (a^) 1---.
,:^.,o.....

E?aot*SNo. ^. )ih tinn P'^ctor (DE)

)i c t Dilution Factor (DDE) ^

Rff2.tysr 1,n ^I1 lita FF d. H irhl, fiom 6

L CONLIN tr n ^^l,i Atrn f ea1. Hu., hl. fr-_m C: ,1 (C3^t3) ^ 1695

Ll2Y^ Cot^il 11 Con nt (111J7)
--

4158
-i

10/28193 0, ('ouut Ti me in 1liuults IMIN Cl'tll 30

j k irk^round in CP4 1 _ (IiKC) ^

't'n-241 pCi/L = ((C241 ' SI'K4 ' SPEV' IT ' DDP * (IgDgmI./l)) ^ ((C243 (212600Ddptu^:nL))

pCi/mL = pCi/L / (1000.n1,/l)

Tmcer % Reo = ((A10T / MIN CCd - BF:G) ' 2 ' (C93 / (C2d 1 + C243)) / (SI'n,A SPhti)) ' 100

P.elative Counting Ertar = Square N^t of ((I ^ C241) +(1 AC2-13)) ' 10J

NOTE: Reported result Is a LESS THAN value using ^^ST A\IA I 3..}j)-j^E- C0 1^9Y

5% of the Am-243 peak as the Am-241 peak.

trtr?^tl µC i/L __ ___ < 1 .27 E -02

^.aletive counliu q erro r = 40.9°lo j

\m-?-4 3 Tiace^r

ta Date:

Date:

ir S3^
01-N ov-93

Form 3 Rev. 1.1'Page
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPA(

° ^ I sa^o o i Ga - me n:^ a ,^•:y^

. ^
1

^

s(

Ir

IjC/ "1`t l IC--CLj

a:IR Ut^
< )-^)7 X I D`^^^pc-^t^

r3

I (b ^O l
71

^ s r„s

-

AM-241 : LA- 503-156 ( D-0 ) LIQUID S
== -
^ -

----

E sAMrLE 1
jrSCf3 a _^,r6r (7r 1r.c) Lxvk C irTln1 -- 5HR43

G721-5792 1lrv^il' of An>.?tl 7^ ri in d p m/uil 56 55

6aIc14 ID r. ^ ^il k' ( 'Pr.^^i^r) Volw ru_ in nil.___ (SPkti) _ 0.1

2025 dolumc of Sin^pb: in mL 01) _ 1

Rerliit Na.: ..

, ,-...

9)ilutiou Fnctor (DF)
-- -

1

--
1 .

--
)i„!^t Dil ution Fac ( ur ( DDF) ^ ^

R^Ta?^ts'l^ '< Pc . k 11 •qh t (rom .1; C.11m '11 1m a (C"`'"'tL) .^ _ _

L CONLIN

_ __--___ -

1 ns ° 19 Ana 1 (n^m F. t J)

fotd V (11(PI)

A

1 0/28/93 AT (7m it 1ilne in Uuu Ln (\ (I^C Cfd)

in CFS( (66G)

Am-21I pCil/L = (((LI I ' SI'EA S'Phti ' DP ' llf>F ' (10'JOml,/l)) SS ' ('2220000dpm/1111))

pCi/mb = pCi/L ^ (1000mL/L)

Tiacvr % F^ = ((Atvr / Muv cTd - ohc) - 2 ^ (M 13 / (C2a1 + C243)) / (srr:A slrO) • 100
&Aative Caunting F:rror = Square Paot of ((1 ^ C211) +(I/C243)) ' 100

^s

^s; -

NOTE: Reported result is a LESS THAN value using n'.- TJr hfa_'^1Yj^^^L^ v^^j--;^l
I^t_u y

5% of the Am-243 peak as the Am-241 peak.

\m-24 1 pCi / I, _ < 1.27E-021̂

1m-241 µCi/mL
^ - -

< 1.2 7E-05^
-

latice m^.u•,Lin^__- _--

1m-2^L7 35.4r/o-_-^

- - --- -
Y

--
Cata Entr b Date: 01 -N o v 93

Y

4p proved by: D at̂ îy3

=crm 3 Rev. 1.1 Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX E3ELOW-DO NOT WPJTE IN SPACE

^ t ^,
Cr

[,°-
-
i3!

'i..^1.J+Y^-1)(

L

^
-

--- 21;- ^

^. r

u: U(7 1 1 1 2

^aVr

Y [
5

1(1 C

AM-241: LA-5 03- 156 ( D-0 ) L I QUIDS sAnnP LE^ __
S9il2TNo jd ir ( (i i rr) Prx)l. nun Izr^

G722 - 5782 lo trvil v of 4n213 7^^rr in dpu^^ui l ( A) 5G55

$a£cfx 1C1 ^ ^i6^ ( li^--.r) 4olun ^ u ml (.:Phl') _ 0 l

2025 ^ 'nlu^uc aC Svmp lc in rnL (») _ ___ 1

F3ertiiFNo ) ilutiou F n( tor (DF) _^

1 ilgrst Dlhdion F rtm (nDF) l_

Ana?)s^ 1r r> >11 A^ra 1 .^ Fr uht fic.m AF1 (C241) _ . _3_.

L CONLIN 1 in-243 rlma Pca k II riOLI. fium A Fa ( C243)
--- -^"

'Pd
- ----- --

Pol al AT Count ( A7)T)
---

682
-^-----... ... . -

10/28193

- - - -

._ - -
?unt Ti,", in^hnut s (SII^CI'rl) 30 ^

i:,ckoroun d m CFN 4 ^

Am-241 pCi/L = ((C311 ' SP6:1 SPk'V UF' DDP' (1000mL/I)) / ((Clt3 ' Q^S (2020000dpm/'ml))

pCi/nil, = pCi/I, / (1000rn1./L)

Tra^r % P^ = (( rtTOT / nllv (ra - DKC) ^ 2 (C2 13 / (czal + a) L3)) / (SPs.a SrKV)) 1 100

Relative Counting Evor =siuare Pmt of ((I ^ C2t1) +,(1 /C213)) ' 100

NOTE: Reported result is a LESS THAN value using B^^T 0^1^,^^+^I^rBL^ 1.lti.Jl^^Y

5% of the Am-243 peak as the Am-241 peak.

^1m--=241 pCi^L =
^ ---_-

< 1.27E-02^
--

^m-241 ^^ Ci ^nd. _ _ < 1.27E05 ^

-- -
't4^it i^c cvunt ,i e^ir, r =

- `_
5 8 2 6

1m-243 Tiaee r Picvicei ^' =
^-'

65 % ^
---

Data Entry by: Date: 01-No v-93 '

Fnrm 3 Rev. 1.1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

`^ 1^ f•r^ ^r,^- ^ ^ ^^ R'y^^ I .

T

_ - • r .

.. • ^
__.

r ...̂ l^l ^ ^._-_^
. .`__ . -__-.

. ^
r

,=s

f r

)r^7X ^D

T,

^ ^fCUi

5

L Io L%`l I 1'^ n

J,
^J

5 S.J_ n L 1.

AM-241: LA-503-1 5 6 ( D-0) LIQU I D S

pi6e (Tnmi) PFroI. IvmnLc r

-----
SAM^Le

58B43

ctivitv of Am91 3 Ti.^ a^r in dpm^nd. (SPKd) 5 655

tikc (Ttaa.r) Volmnc in lnl. 0.1

W

olume (^^)

lu['ion Fecl or

i^cst Du tion (DDF)

An F ^ l ll 1iit fra Ih. iht Cmrn M11 (a41)2A i n-m v 3

NLIN 1m '1 1 1tc i I rtl. IIu ^ht fmm 15^1 (C2 307

'Oade

t

Polul Al' Cn nnt (17D9) - 851

O/ 28/93 (5(INCI' Counl. Tiine i n hlinutes 30
---- -- --

7acl:,,round in CP)1 _-^

Am-241 pCi/L = ((C2+1 ' SPK:1 ' SPhti' ' DF' DDF'' (IODOmL/I.)) / ((1243 ' S3 ("?0000Dd}nn1/ud))

ytCi/nil. = pCi/L / (1000rn1,/L)

Trncer % Dec = ((A70T /MIN GTd - 6KG) ' 2 ' (L..''-43 ^ (C2+1 + C..'43)) /(SFK.1 SFK^)) ' 100

ReLatiue Counting Errnr =&Inare Prot of ((I /C24t) +(I/L243)) ' 100

NOTE: Reported result Is a LESS THAN value using 3 r" 0"" ' pryf r' c( t^±.,-

5% of the Am-243 peak as the Am-241 peak.
L 0^ 11 J'^t'^'"('-, `jl `

< 1. 27E-02

1m-2 ^{1 pCi/mL = < 1.27E-05 ^

'rL^tice rountino ci7or = 5 8.0°h

1nt-9_ I3 Traeer Pacace rv
---

Data Entry by 2' Date: 01-No v-93 ^

Date: ; ^'•sm.^ 4, ^^h3

Fnrm 3 Rev. 1.1 Page 1 of 1

^ ^i':r



i^

AMERICIUN 241 ANALYSIS - UNDIGESTED SANPLE

---------- ------ --- ---- ----
.

BEST AVAILABLE COPY

S43



Westinghouse Hanford Co.

G E IT E R A L A L P 11 A E N E R G Y
Rev. 2.01

DATA 5P:DUCTIOL7 RI;PORT

Si^,.APM
G-U 1f3--6:;;i2

File ID: 2a2348.CNF

Counted on:
Detector:
Geometry number:
Count time:

^'^Lc lx......zs

A N A L Y S I S

10/30/93 @ 3:43

AEA2
1

PEAK ANALYSIS

28803. Sec

Pcah Peak hciqht Peak center FWIIP4

1U I ii-tial Fina1 Initial Final Miti.al. I°inal I i:iCiol ]'tn:,i

1409.3 1409.3 303.567 303.567 20.000 14.585 11.000 ..
1210.0 1240.0 257.931 257.966 12.000 12.914 1.050 -

131.6 131.6 235.277 235.277 18.000 1.168 7.000 0.2nr

PEAK RESULTS

Peak Error Limit: 25%

Peak AEA Peak Centroid Count lerr Activity

ID LsoCope Frae Exp. Obs. Diff. FWHM Rate c/e 095 d/m uCi/ea

I M241 0.505 5.480 5.481 -.0010.07 57.11 1.2 546.4 0.246E-03

Pu238 5.499 5.481 0.018 713.3 0.320-03

2 Am243. 0.442 5.276 5.271 0.0050.06 49.94 1.3 453.6 0.2045-03

3 Pu239 0.048 5.143 5.167 -.0240.01 5.37 5.2 48.3 0.2175--04

Pu240 5.144 5.167 -.023
---------

48.3 0.21711-0

Tota ls:

-----

0.995 <--valid peaks only--> 112.42

DETECTOR CALIBRATION

Energy(MEV) = 4.085 + (0.0046)*Channel

Energy range (MeV): 4.085 TO 6.440

Efficiency = 0.1112 CPM/DPM

TOTAL COUNT DATA:

Item Total o Recove ry

Raw spectrum 54241.0 100.000

Smoo thed 54241.0 100.000

Composite fit 53967.7 99.496
Residuals 273.3 0.504

Analyzed by:

8E03T t1V,\ 1.L,^-j^3LE C0PY

844



Spectrum 2a234E3.CNP
1 Leqend: Raw =.... Modeled Peaks = 1,2,.., etc Dj splay 9745.1

i,p,

3
3
.3.
23....

..2....

.............. 2
..................................................2
..............................................................
......................2.
2....
........1
............................1
.....................................................................1
.............................................................

.................1

1.

BEST AVA1L11>3LB v'opy

84S



Raw Data Dump for AEA Spectrum: 2e2348 .CNF

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

21 0. l. 2. 0. 3. 0. 1. l. 0. 0.
31 5. 3. 1. 3. 2. 2. ]. 3. 1. l.
41 2. 0. 0. 0. 1. 1. 1. 2. 1.
51 2. 1. 1. 1. 1. 1. 0. 3. 1. 0.
6] 3. 0. 1. 1. 2. 0. 1. 1.

4. 2. 0. 0. 1.
1. !. . 1. 1. . 1.

^ ^ . 0 . :1 . 2 . . . I . ^ .

]17 Q. 2. 6. 1. 1. 4. 2. 0. 3.
121 2. 4. 3. 3. 3. 4. 1. 2. 2. 3.

131 3. 2. 2. 1. 3. 4. 0. 1. 5. 4.
141 5. 0. 1. 2. 2. 2. 2. 2. 2. 1.

151 2. 1. 3. 1. 4. 2. 2. 6. 3. 1.
161 2. 4. 1. 5. 7. 2. 5. 2. 0. 4.

171 2. 3. 3. 3. 4. 5. 10. 3. 3. `i.
181 6. 5. 2. 6. 4. 8. 6. 8. 10. d.
191 5. 9. 6. 4. 9. 5. 9. 11. 7.

201 11. 1]. 16. 7. 7. 13. 12. 13. 17. 16.

211 5. 32. 30. 24. 45. 35. 56. 6G. Go.
77. 87. 105. 1 2S. 191. 148. ]21. 177. 1U1.

J3! 222. 13. 204. 226. 217. 97. 9.

207. 290. 314. 362. 423. d9i .

2 5 ] 8 4 7 . 9 5 2 . 1 0 1 5 . 1 1 6 1 . 1 2 3 6 : 1 2 7 0 . 1 2 7 2 . 131 1.^ 1351. 11L1.

261 1077. 948. 927. 751. 623. 497. 357. 310. 257. 219.

271 151. 146. 126. 102. 85. 89. 84. 78. 80. 86.,

281 81. 112. 117. 144. 17]. 176. 240. 222. 330. 342.
291 435. 511. 614, 717. 802. 843. 1031. 1123. 1201. 13'9.

301 1432. 1520. -_'1525. 1503. 1391. 1383. 1234. 1101. 9!18. i`4
371 694. 587. 365. 306. 221. 177. 148. 102. E6.

321 55. 48. 35. 19. 7. 6. 3. 3. 4. 1.

331 1. 0. 1. 0. 0. 1. 0. 1. 0. 3.

391 1. 1. 2. 0. 0. 0. 2. 0. 2. 1.

351 0. 2. 3. 3. 2. 1. 2. 0. 0. 0.

361 1. 1. 0. 0. 0. 1. 0. 0. 1. 2.

371 0. 0. l. 2. 0. 0. 0. 0. 0. 0.

381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

391. 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.

401 0. l. 0. 0. 1. 0. 0. 0. 0. 0.

411 0. 0. 0. 0. 1. 0. 0. 0. 0. U.

421 1. l. 0. 0. 0. 0. 0. 0. 0. 0.

431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

141 0. 0. 0. 1. 0. 1. 0. 0. 1. 0.

451 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.

461 0. 0. 0. 0. 1. 1. 0. 0. 0. 0.

471 1. 0. 2. l. 1. 0. 1. 0. 1. 0.

481 2. l. 0. 1. 2. 2. 2. 0. 0. 0.

^:91 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

511 0. 0.

8E5TAVAiJABLE COPY

7:'..

s^.
<7
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Westinghouse Hanford Co.

G E N 13 R A L A L P II A E N D R G Y
Rev. 2.01

DATA RP,DUC'PIOu RP.I:'0::"..

G- 719-`_iGi32
File ID: 3a3695.CNi'

A N A L Y S -. S

Counted on: 10/30/93 0 3:44
Detector: AEA3

Geometry number: 1

Count time: 28801. Sec

PEAK 11NALY`;IS

I'ea1c Peak he i qht Peak centCr FF71IAf

TD Inltia1 I'inal initial Fina1 Initie.l Finn'.
1 696.3 696.1 271.708 271. 7HB 31 .000 40.961

PEAK RESULTS
Peak Error Limit: 25%

`I'n11

-!C7Lil1 ir^^.'I

i =1 G . <

Peak AEA Peak Centroid Count °err Acui_viCy

7D Isotope Frac Exp. Obs. Diff. FWlIM Rate c/m @95 d/m

1 1'1i228 1.036 5.430 5.334 0.0960.19 57.94 1.2 733.9 0.337L'-03
Am243 5.276 5.334 -.058

---------
526.3 0.2371S-03

Totals:

-----

1.036 <--valid peaks only--> 57.94

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0046) *Channel

Energy range (MeV): 4.085 TO 6.440
Efficiency = 0.1112 CPM /DPI4

TOTAL COUNT DATA:

Item Total % Recovery

Raw spectrum 26846.0 100.000
Smoothed 26845.9 100.000
Composite fit 27811.8 103.598
Residuals -965.8 -3.598

Analyzed by:

BESTAVAILt?BLE rit^Ry

M

847



Spectrum 3a3695.CNt'
1 Legend: Raw = . . . . Modeled Peaks =],Z,.., etc Display 1 -1az.: 522u.',

1

1

7.

1

............
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............... ]
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BES7AV,=11LAEi_E COPY

S48



Raw Dal:a Dump for AI;A Spectrum: 3a3695.CNF

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
0. 1. 0. 3. 1. 0. 1. 0. 0. n.

C. 0. l. ]. 0. 1. 0. C. 0.
0. 2. 1. 0. 1. 2. 2. 1. 0. 2.
2. C. 1. C. 2. 0. 0. ]. 0. n.
0. 0. 0. C. 0. 2. Ci. 2.
!. 0. ]. l. 0. 1. 0. U.

C.

1. C. 2. 2. C. l. 0. C. r).

lll 0. 2. 0. 1. 3. 0. 1. 1. 2.

121 S. 1. 1. 2. 1. 0. 1. 0. 0.

131 l. 0. 0. 0. 1. 3. 0. 1. l. 0.

141 1. 2. 0. 1. 2. l. 2. 0. 0. 1.
1S1 1. 1. 2. 0. 2. 3. 1. 3. 1.
161 1. 0. 0. 2. 0. 2. 2. 0. l. 2.
]71 2. 3. 2. 0. 1. 1. 3. 0. 1. 2.
181 0. 3. 0. 4. 2. 5. 3. 1.
191 2. 6. 1. 4. 2. 3. ^i. 1. _.

2. 2. 9. 2. 7. 4. ^l
7. 7. 4. 6. F. 8. ]l.

24. 27. 16. 3;. 22. 3^1. .

S3 G;. 77. 29. ]23. 1G0. 11`i. 17Cl

211. 288. 320. 338. 3 15 422. 9. 02. ^.
1.51 429. 467. 463. 478. 511. 466. 493. 557.

261 553. 583. 579. 569. 630. 621. 616. 654. 704. 717.
271 ^7 28y 720. 680. 684. 696. 659. 622. 619. 563.
281 671 495. 421. 388. 349. 311. 286. 221. 195. 17U.
791 119. 123. 97. 62. 51. 51. 47. 23. 21. .

301 19. 5. 13. 4. 2. 3. I . 9. 0. .
' 1. 3. l. 2. 1. 2. 2. 1. 2. 2.

1. 2. 2. 0. 3. 2. 0. 3.
?31 3. 2. 2. C. C. 1. 1. 3. 0.
341 2. 2. 2. 2. 0. 1. 1. 1. 1. 0.

351 3. 1. 0. 0. 0. l. 0. 0. 3. 0.

61 0. 4. 0. 0. 2. 3. 0. 1. 3. .

371 2. 3. 2. 1. 2. 0. 1. 2. 0.

3E31 2 . 0. 0. 1. 2. l. l. 1. 0.

391 C. C. 0. 0. 0. 0. 0. U. ^.

^101 0. l. C. 0. 0. 0. 0. 0. C. ^i.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

431 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.

41 0. 1. 0. 0. 0. 0. 0. U. 0. l.

451 0. 0. 0. 1. 0. 0. 0. 0. 1. .0.

A61 l. 0. 0. 0. 0. C. 0. l. l. 0.

471 0. 0. 0. 0. 1. 0. 0. 1. 0. 0.

^181 0. 1. 0. 0. 0. 0. 0. 0. 0. 1.

d91 0. 1. 1. 0. 0. 1. 0. 0. 0.

5] 1 0. 0.

BFSTAVA11 ABLE COPY

it.J

il
VJ

G.7
=L

R,4!9



Westinghouse IlanSord Co.

C E Pd R P L 11 L P l i A E N L' R G Y
Rev. 2 . 0 1

DA`I'i

-„i

G-/2U-5782
File ID: 4a4935.CP]F

A I] A II f J 1,J

Counted on: 10/30/93 @ 3:114
Detector: AEM
Geometry numbe r: 1
Count time: 2 8800. Sec

PEZ^ TuIid1L`; SIS

irnF: Pc<^1: heiqht Peil: ce nter FWIIC-9 Tjiu

...^ Iii =tt 77' inri IniCinT Pinal Liti ^I l I'inal IiLial

1 n1 ^.7 1a9;.7 2^c e1^ L5 6.9<i5 1 ?.0(' 0 I:.I^o

PF6AK RESULTS

Pe_ak Grror Limit: 25",

Pcak AEA Peal: CenLroid Count, gerr
U 1;olope Frac C>:p. Obs. DifL. F64FlM hate c/m C' 95 (l/in u( i/-rl

i Am293 0.949 5.276 5.267 0.0090 .02 36.20
-

7.5 328.t3 0 .i13G G?

'Cotals:

-----

0.949 <--valid peaks cnly

------- -

--> 36.20

DETECTOR CALIBRATION
Energy(MEV) = 4.0 05 + (0.0046) *Channel

G'nerqy ranqe (MeV ): 9.085 TO 6.4 40

Efficiency - 0.1172 CI?tq/DPta

TOTAI,, CO UNT DF1T11:

Item Total % Recovery

Raw spectrum 18305.0 100.000
Smoothed 18305.0 100.000
Composite fit 17373.7 94.912
Residuals 931.3 5.0£3E3

Analyzed by:

^JfO r%J!
'YULE ^i'S

^^a14^



Spectrum 4a4935.CD1F
.... Modeled Lcala = 1,2,.., etc

..-.........1

............................................................... l

BESTAV,-^iLABLE Ga^"a`f

83i



Raw DaLa Dump for AGA SpccCrum: 9a4935.C1IF
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

VI U. 0. 0. 0. 0. 0. 1. 1. 0. 0.
Cl G. 0. 0. 0. 0. 0. 0. G. 0.
?1 0. 0. 0. 0. 0. 0. 0. W. 0. i.

0. 1. 0. 2. 0. 0. 0. 0.
l. 0. 0. 0. 0. 0. G. ^

. rJ. 1.
^^

1. 1.
0

0.
1

^^. .
^,.

L.
.
. U.

.
^;.

.
G.

.

ICl L. 0. 1 1 . 0. 2. 0. G.
0. 0. 2. 0. 1. 0. 1. 0. 1. I.

21 0. 0. 0. 1. 1. 1. 2. 2. 2. 1.
131 0. 1. 0. 0. 0. 0. 1. 0. 1. 0.
l^nl 3. 2. 2. 1. 0. 0. 2. ].. 1. 0.
51 2. 0. 3. 0. 1. 0. 0. 0. 3. l.

161 0. 2. 1. 1. 0. 0. 0. 0. 1. 1.
il 1. 0. 1. 1. 1. 0. 2. G. l.

l. 1. 4. 0. 0. 2. 0. ^.
91 2. 0. S. 2. 2. 0. . . .

2U1 3. 6. _. 2. 7. S. . 1. .
^11 4. 4. 0. 2. ,. .

6. 10. 12 .
M . 27. 36. 1 . , .

91 ^Jl. 108. 110. 155.. 199. 270. 303 . i,o. 1 13.
251 541. 300. 1078. 1266. 1518 . .1646 169>.; 1576. 1373. 1CiIu.
261 701. 479. 272. 180. 123 . 116 . 90. 59. 74. 61.
771 56. 26. 31. 23. 14. 9. 4. 2. 1. G.
281 1. 0. 2. 0. 0. 2. 0. 0. 0.
91 l. 2. 2. 3. 9. 9. 3. 3. .

S. 5. 9. 5. l. ,. l. .

0. 0. 0. 0. 0. 0. ^.
0. 0. 0. 0. 0. 0. 0. 0. ^.

1 0. 0. 0. 0. 0. 0. 0. I. u.

341 0. 1. 2. 1. l. 4 . 1. l. l.
351 9. l. l. l. l. 0. 0. l. l. 0.
361 2. 0. 0. 0. 3. 1. 2. 0. 1. G.
37] 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
331 0. 0. 0. 0. 0. 0. _ 0. 0. 0.

^)I 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0.

0. 0. 0. 0. 0. 0. 0. 0. 0. .

421 0. 0. 0. 0. 0. 0. 0. 0. 0. .
131 0. 0. 0. 0. 0. 0. 0. C. U.

441 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
n61 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
;E31 l. 1. 2. 0. 0. 1. 0. 0. 0. 0.
:91 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
:>11 0. 0.

BESTP'1°/AIL"A.L;^E Cl11 p^,F

Cu

L^
cf.)
C^
S

8132



,°72stinghouse Hanford Co.

G E N 1: R A i, A L PH A E N L' R G Y
Rev. 2.01

DATA R.;DUC"TO,•. 'E°:,OD^

?:! . ^
C-721--5, ',2

File ID: 5a5E349.CPdL'

A N A L Y S -.= S

Counted on: 10/30/93 @ 3:45

Detector: AEAS
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Pen'< Pecik h-iqht PoaL center FW1161

ID 7nitial r'innl Tni.tial 1'inol Initial. F'i.nal

1079.7 1079.7 255.015 755.071 18.000 13.701

PEAK RESULTS
Peak Error Limit: 25%

Pc°alc AEA Peak Centroid Count °aerr

fD Isotope Frac Ezp. Obs. Diff. FW[1M Rate c/in 995

I n.in2,13 0.968 5.276 5.258 0.0180.06 14.68 1.3

pu240 5.114 5.258 -.114

'1'otals: 0.968 <--valid peaks only--> 44.68

Tai;

1 n t -til _..a.

9 . 041

Activity
d/m uCi/ca
405.8 0.1<?31?-0 t
401.8 O.lfsll?-"^

DETECTOP CALIBRATION
Energy(MEV) = 4.085 + (0.0096)*Channel

Energy range (tdev): 4.085 TO 6.440

Efficiency = 0.1112 CPM/DPM

TOTAL COUNT DATA:

Itn:n Total % Recovery

Raw spectrum 22163.0 100.000

Smoothed 22163.0 100.000

Composite fit 21447.3 96.771

Residuals 715.7 3.229

Analyzed by:
DM

S i AVi1dLAI 35 LE C0PV

WS3



spectrum 5a`.,899.craP
Modcled Pea):s = 1,2,.., eLc Di;p l<y Max.:

^ r.
d1( CIvA;u

........ ..

........

........

........

.......................7.

...........................

...........................
.................................1
................... 1

........
1.

.....1

BB'^T^`/A1'IBLE COP`r

^^^



Raw 17aCa Uump for AEn Spectrum: 5a5849.CHP'
0. 0. 0. 0. 0. 0
0. 0. 0. 0. 0. 0

21 2. 2 . 3. 0. 2. 2
0. 0. 2. 1. 2. 1
1. 4. 1. 1. 2. 1
1 0. 0. 1. 1. 2

.
i.
I.

2.
!.

'. 1

. . . .
l

0. 2 1. 0. l 1
21 3. 3 1. 4. 1 2
31 2. 2. 2. 3. 4 3
41 3. 5 7. 2. 3 3
^1 3. 5 2. 3. 2 3
61 0. 4 4. 4. 2 2
71 2. 4 2. 2. 6 4

6. 8. 9. 7 4

! I'^. 18. . 16. 19. 14
U. 11. 32

. 3 17 134. 171 ; <l ,.
1

61c'c.

'^1 lSl. 1033. 1017.- 1162. (i2.7 1109
61 660. 550. 444. 360. 2E11. 199
71 69. 67. 30. 25. 22. 21
E31 3. 2. 3. 4. 2. 5
91 1. 4 2. 4. 4 3

4 1. 2. 4 3
4. 0. l. 1. 0. 0
l. 1. 0. 1. 2. 1
0. 0. 0. 1. 1. 0
^. 7. 2. 0. 2. 3

I 6. 0. 1. 2. 2. 0

GI 0. 0. 1. 0. 1 0

0. 0. 0. 0. 0 0
81 0. 0. 0. 0. 0. 0
91 0. 0. 0. 0. 0. 0
cl 0. 0. 0. 0. l. 0

1 0. 0. 0. l. 0. 0
zl 0. 0. 0. 0. 0. 1
3i 0. 0. 0. o. o. 1
41 0. 0. 0. 0. 0. 0

0. 1. 0. 0. 0. 0

61 0. 0. 1. 0. 0. 1

o. 1. 2. 1 0

31 0. 4 0. 3. 0. 0
91 0. 0. 0. 0. 1. 0
!1 0. 0.

0. 0. 0.
0. 2. 1
2. 0. 2.
l. 0. 0. 0.
2. 0. 0.
0.

I.

1 .
,.

3.
0.

.

1. s. ^. i
2. 3. 3.

.

1. l. 2.
t,.

3.
1. 2. 1. 0.
3. 1. £i. 1.
3. 6. 6. 7.
3. 4. 6.
<l. . .

109". 941. ;3".
159. 129. 119. K,.
13. 16. 4. ..
3. 3. 2. 7.
3. 2. 3.
4. 2. 3.
1. . 0.

1.
1 ^

i.
.
.

2. I. i).

0 . 0 . U.
0. 0. 0.
0. 0. 0. ;
0. 0. 0. ^,.
0. 0. 1. 0.
0. 0. n.
0. o.

0
o.

0.
.

0.
0.
.0. ^.

0 . o. ^.
2. 0.
2. 0. a.
0. 0. 0.

BES1 AVA1i_ABLE COPY

^lls



Westinghouse Co.

C E N E R A L )1 L P II A ?. N E R G P
Rev. 2.01

DATA RMUCT7 0I1 REi'nr,T

...,,.nr,I

G...7)2-.573 ',.

P'ile ID: W759.C11F

A N?1 I, `y S I S

CounCed on: 10/30/93 @ 3:46
Detector: AEA6
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

FFI!I;dpc^l: Peak heighC Peak center
Initie.l Final IAE.-i& Pinal IACKl i`innt
160.3 160.3 752 352.138 7?.1011 1.;9!

PEAK RESULTS
Peak Error Limit: 250

Peak AEA Peak CenLroid Count oerr

ID Isotope Frac Exp. Obs. Diff. FWHPd Rate c/m @95

10243 0.932 5.276 5.244 0.0320.10 5.23 3.1
Pu240 5.144 5.244 -.100

".'oP_a1=:
-----
0.932 <--valid peaks only--> 8.23

DETECTOR CAL IBRATION
P;nergy('.°IEV) = 4.005 ; (0.0046)- Channe1

Energy rande (ideV): 4.085 TO 6.490
Efficiency -- 0.1112 CPb I/DPi4

TOTAL COUNT DATA:

Item
Raw specLrun:
Smoothed
Composite fit
Residuals

BEST&A]>ABLL.
COP''y°,,

Tau
liiiCi-r^..i 1!1^..1I

AcLiv,ity
d/m uCi/^^n
74.7 0.317P,-0^1
74.0 0.333i:M

Total % Recovery
4236.0 100.000
4239.3 100.079
3948.6 93.215
287.4 6.785

Analyzed by:
DP4

STE



Spectrum 6a6759.Cr]P
1 ^... .. . ^^ci'.J = . . . . ll0'j^.I.eC^ r(_'dk.`I (3i.C 'E. I_^,

..'
....1...........1

.............................................1
.............................................:...... ...1..............
.............................................
.............1.

BESTAVAli rABLE COPY

^?15?
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WestinghouscHanford Co.

CENERAIN E: R A L ALPEA E N E R G Y
Rev. 2.01

DATA 2GDIJC T IOF RPPORI'

G--%:._ -^iV

File ID: 7a729&.CNY

A P; A L Y S I S

Counted on: 10/30/93 @ 3:96

Detector: AEA7

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak he^_yLt I'er:k center I'IdII?-1
TU ' nitiai '_r.al initial 1'inal RniCi<i' I'intil

2G9.2 269.2 256.125 256.181 1.6.0iJ', 8.980

PEAK RESULTS
Peak Error Limit: 25%

]i .'
...^...

. ..._

Peak AEA Peak Centroid Count %err 7lctiv:iLy

TD Tsotope Frac Exp. Obs. Diff. P6dH M Rate c/m 095 d/M uC'.i/r•n

1 Ain243 0.860 5.276 5.263 0.0130.04 9.68 2.9 83.0 0.396P:-01;

'1'otals: 0.860 <--valid peaks only--> 9.68

DETECTOR CA LIBRA'1'TON

Energy(MGV) = 9.085 + (0.0096) ,Channel
Energy range (bieV): 4.085 TO 6.440

Efficiency = 0.1112 CP M/DPr4

TOTAL COUNT DATA:

Item Total a Recovery

Raw spectrum 5406.0 100.000

Smoothed 5405.5 99.992

Composite fit 4648.3 85.985

Residuals 757.7 14.015

Analyzed by:
Dr9

MrA
t7E.`^TR^`rNI^^'^1BL^ 00pp;

gr;9,



Spectrum 7a7299.CI]F

] 7.eqend: t,iw =.... A1odeled Ia-aks = 1,2,.., etc Displc^ y ha:2.:

!..;.

..........I

........................... 7

........................... .

................................

..........................i....
........................ ^......

..........1.....

BEST AVA1LA,S-LE COPY

srSo



Ra:^ I)^;Ca
1 0

11 0
^1 2

0
0
^

1 i 2.
111 0.
121 0.
131 1.
141 2.
151 3.
161 2.
171 1
15>,l 3.
191

^.:^.

251 176.
261 13`i.
271 2i
28 1 1.
291 3.
01 0.

i31 0.
3;1 0.
3 1 1.
361
371 0.
381 0.
391 1.
d01 0.
411 0.
421 1.
-13' 0
1-;1 0.
451 0.
461 0.
A71 1.
i 81 l.
d91 0.
511 19.

Uump f_oi
0.
0.
l.
0.
0.

1.
1.
1
2.
0.
0.
1.
3.
5.
7
s.
^^.

17.

220.
12f3.
16.
2.
1.

u.
0.
0.
0.
0.

AGP. Spectrum: 7a7294.CPJ1
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

1. 0. 2. 0.
2.. 0. 2. 0. 1.
0. 0. 1. 0. 1.
2. 1. 4. 1. 0.

0. 2. 3. 0.
^. 0. 0. 2. 1

... L.
0

^t. 1. rl.
.

2.
.

3.
.

1.
^l.
0.

!.

1.
2. 2. 0. 3. 1.
1. 2. 1. 2. 4.
1. 1. 1. 0. 1.
0. 0. 5. 4. 1.
l. 2. 5. l. 2.
3. 2. l. 2. 1.
2. 3. 2. 3. 2.
2. 4. 3. 2. 3.
,. 2. 6. 3. 9.

10. 7. f3. 7. 10.
13. 12. 12. 9. J.
3. 9. 22. 21 . ?`;.

3'; . ...,. .^!. 29. ! ..

246. M. 272. 1307: 301.
81. 85. 65. 43. 36.
8. 6. 10. 3. 4.
4. 1. 1. 1. 1.
0. 0. 2. 2. 0.
0. 1. ^3 0. 3.
l. 0. 0. l. l.
0. 1. 2. 0. l.
0. 0. 0. l. 0.
1. 0. 0. 0. 0.
0. 0. 2. 0. 0.
'.. 2. ;. 0. 0.
0. 1. 0. 0. 0.
0. 1. 0. 1. 0.
0. 0. 1. 0. 1.
0. 0. 0. 0. 0.
0. 0. 0. l. 0.
0. 0. 0. 0. I.
0. 0. 0. 0. 0.
0. 1. 0. 1. 1.
0. 0. 0. 0. 0.
0. 0. 1. 0. 1.
0. 0. 0. 0. 0.
1. 0. 0. 0. 0.
0. 0. 0. 0. 0.

[3E5TA^I^^11iUAISLE COP`!

^ ^.

0

3
3.
3.
3

1G
24

17'

11.

0.
0.
0.

I) ,

1.
I.
0.

1.
0.
0.
o.
1.
0
U
0.
0.
0.
0.

1.
3.
5.
3.
6.

7
j; .

1..
1.
2.
0
l^.
fi .
r;

^i .

0.
0.

0.
1.

0.
2

^

I.
o.

U
0

^

CJ,'

-`-

Ty f; I
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Instrument tQ ^--,---
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Procedure/ Rev: ^ - -
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Starting Time: Temperaturei^:^_> -- -- - - - - ,
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Third Book No. and
Aliquot Vol.
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i r1

ANALYTICAL BATCH SUMMARY SHEEI

METHOD: DATE START:

LA-503-156 Decem ber 9, 1993
PREPARED 8'f^. / ^/J DATE COA,IPLETE^.

L L. Fru ^1,-Y ceinh:l^.
'_._.-.

^ r 13, iL?S 3D

UIVITS^.

SPL RESULT,k1 RCSULT #2 AVLR AGE RPD°,oRE C DE T LI V nNAME SPL ID

ST D 63B4 3 G745

L

261Ei1 97.4 171E3 3 U4

BLANK G745 Arn - 24 1 <340E-5 36 3.40E5 71.4

1ti$
B-8 <3.40E-5 4.9 3.40E-5 38.7

C-e G749 Am-241 5. 48E -5 1.2 3.40E-5 46E

- ------------

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

No rerun requested--Low tracer recovery on G749 has led to an actual value but rerun not requested.

863



PLACE ANALYTICAL CARD IN BOX BEL_OW-DO NOT b^lRITE IN SPACE

!:-''

O 1 L

.. / f
.....

^_

_ 1 1^\ 1 . . _
.-_.. _. ..... ._

lr^ 1

/L l4

L

AM-241: LA-5 03-156 ( D-0) LIQUIDS
^

STANDARD

^^Serial £Va- - 7 sBa3

G745-5582 lctnib^ of .Int.13 Tnrrr jr dPin/mL (SI'F:,1)
-------------- ------

7 537

BdFCh Ip

... ..Q

"^i6e (9ncer) Volurne in mL (SPR41
--- ---i

0.1

235'I 'olwne of Samplc in rtil. 1 I
Rerun No. 'ilu tion Factor (UF) 1 01

1 )wcsL Dilution Factor

_

Auet sF ^m°11 A rea Pr) Hci^Lt Crr/n dF:.1 (C2 11) l9....._.._
VAN SANT ^ \m 243 Area Pw k N •icht Gem,IH:A (C?43) 25

?.(3at8 '^. Iohd AT C'ounL (.-11T7T) 326

12/09/93
---------__

11 Count Time m lhnutrs IVIN CI'dl
_.--- ----------^--- -- ----

30
-

Licko/aiind i n CPSt (R6f,) 6

Am-241 }iCi^L= (((Zdt S'Ph.-1' SI'hti'' DP' DDF' (IODOmI.^I.)) ^ ((C24:1 ' U' (°"20000r1pn;/nil.))

pCi/rnl. = pCi/l. / (I00DmL/L)

Tarer % P^ = (( ATOT / slr.r cra - BKc) r 2 r (c213 / ((7.211 + c2 1;1)) / ( SPu r Srr,ti)) r 100
Rclative Countin^, F]-ror = Squaro Bnot of ((L / (7?^41) +( I /(243)) ' 100

S rSTAVA LALIC("I^'^...J i'y

1m-211 pCA_ _ = 2.6 1E+ 0 1 ^

1m-241 pCi/mL = 2.61 E- O)2

2claliea counting error 30.4°,6
___--

\m-313 Tracer F.'rcve rv = 0.7% ^
7

Data Entry by; Date: 13-Dec-93

Approved by_, „̂^ Date:

rorm 3 Mev. Jt 1'age I ot t



r`i;u.i'f1^:.1i?[
f

relr^'.
orlrl-Vi

AWERICIUN 241 ANALYSIS - UNDIGESTED SAi1PLE

zo ^ G '7y^5 °-55^ ^-)

BESTAVAILABLE COPY
N ts 1^3



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

^^^ir^l^'„> JJ

l^s 7J ^ O

El

c

._.:

... _ T

---
`^r

r. " .^ . ..^. . .^ ,

^^y 1

an .: ^ a^ nr2 _7

ĵ

nn ir A^air 5

_ GG

_
s,.ea^xr^: ^..:^^ m^^

^In6r. (Ir,^ccr) Ir >,il. lurn ler 7 BB43

.Actrvits of',i 119 Tracer in rlpm/rnl, (SPF^4) 753 7

>>ikc (Il^irrr) `'nlurnc in ntl. ^ NPFV') 0.1

'olumc of SunpIn iu urL (SS) 0.5

,iluLion Fncto r (Pr) 1

)i^esL Da utlon Pactm r (DDF) 1_

\rn "II ^An°r Prak 11oi,,ht f rom 1P1 2

rlnr 2 3 \n;r I r d 11 i{ht from IICt ((2 1 ) 97

lot,i Ar [ourd
-

V Count Tirn rrr l,innlcs

3ecl.,,round in ('PN

(aT01)
--

(NIV CI d)

(B6L)

----
511 .

30

3

AM-241: LA-503-15 6 ( D- 0 ) LIQUIDS (^ BLANK
^ ------ -------------- - ..-- L----------I

Ser3a! N.

746-5682

Batch NJ

2 351

Rerun No.

Rnaiyst

VAN SANT

Oae

12/09/93

Am-2-t I pCi^l. _ ((12-11 SPICA SP63' ' DF ' DI1P ' (I OOOml.M) / (( C2 43 ' Sr ' (2220000dpvAn1))

pCi/mb = pCi/l. / (1000m1.^L)

Trarer se P^ =((ATn1- /Mmr cra - BKC) tl 2 tl(C2t3 /(r>+1 + (z+a)) /(SPKa tl Shrv)) • loo
PPlatnY Countinl, Ertnr = 5quare Prxt of ((I / (:? 11) +(I IC313)) ' 100

NOTE: Reported result is a LESS THAN value usingB E ST f`NJl'\ 1UiS L ir rvl^PY

5% of the Am-243 peak as the Am-241 peak.

1m-'L4L pCi/L _ _____ < 3.40E-02^

\rn-241 rCi/ml- < 3A0E-05

^rl;rticr rnnnti ug eiror_ _ 71.4;4 _ ^_

-----__-^__-
\rn-243 Tr.rccr Prmcerv

-
3.6°k--_
_-___-- ^

Data Entr y b y:̂ Date: 1 3-Dec -93

A roved b y:PP

Form 3 Rev. 1.2 Pag2 ', of 1

9G 3



r^^ ;
IbT'^J'"^J Az^il'..'!'-v...,•v `^..^^ ^J

A}iERICIUIi 241 ANALYSIS - UNDIGESTED SANPLE

^---

;:^-

^^_ ,> C- ^N6- 5G A^.

BESTAVAILABLE COPY

%367



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

n

i/ l'T

^ rno ^ i

v .I

^
• A_, 1

^^.^ ; J
^^

^.
^ . ..

. ...
,^^e

. . ^
i . . ... ...

. _ . -

^

. _ .. .. .
.

. _... ..

3l ^ d 1 ,;1 ,^
^.

.^ ^. l. L. .1

<3q^x)o^
M

. Jwn1L. W,v tj'i^l)3

Y ' ' An ^ 5

cz,
<< « i

AM-241: LA-5 03-156 ( D-0) LIQUIDS f̂ ,anP LE
$e31al No. ,'

-
P1c ( 7rarrr) Book b'wnLr, 18 B43

G748-=782 \rtnitv of ^1m?43 7iircr in rlp m/juL

_

7537

Batcn ID ^ike (Tnccr) Aohunr n_ nd. ( SpF;V) 0.1

2351 ^ 'olume of Sam ple in 114, 0.5

RarVnNo, 7ilution F;,ator 1

1 )west Dilution Factor ID UF) 1

Anttt st
7

AM-2aI Are:, rc;.k I l,i., ht finm :AEA ( C'.I1)

_

7

VAN SANT 'an-24'J A:ra Prak IL,i;;hl fmm IFA ( (-213)

-----

149

'.£)ate^^.. Ibtail ,u, Caunt A1 171) 667

72/09193 AT CunL Time in Ali nnlrs (i ltrl CTd) 30

w,katnnnd in CP,11 (I 11tG) 3

Am-241 pCi/t = (((:2^11 ' SI'K:1 ' SPR1' DP ' UDE (1000rnl./I)) / ((C1:7 ' Si (2220000dpm/nil.))

pCi/mL = pCi/l. / (1000n>1./L)

Tnccr :o Prc = ((:110T / MIN LTd - BK(;) ' 2 ' (C2-13 / (Cd L + C-2 43)) / (SPR.1 ' SP6V)) ' 100

Pslative Countino Ennr = &lunrc R^t of ((l / C2-41) + (1112-1 ;)) ' 100

i

NOTE: Reported result Is a LESS THAN value using DEST r0,>AIIaUSUE /

5% of the Am-243 peak as the Am-241 peak.

--- -- ----_---
1^rr2-4

)

----__^
3 -4 0 E-0 2
--̂ ----

- =-" --- -_-
1m-2 -1

--_-^-
< 3AOE-05

ehlice ronnt,i, i ror - 38 7% __j-._
__

Data Entry by^ - tl"-> -- ^̂ ^ --^----^----^ Date: 13- Dec93

4pp ro ved by:; ,^_{^_a __ _ Dat e : 'q}nh^J-^il/-;i

orm 3 Rev_ 1. Paoe , of 1

r^ry^



AiiERICIUii 241 ANALYSIS - UNDIGESTED SANPLE



i ^i _. :'

AM-241: LA-50 3-1 5 6 (D-0) LIQUIDS
^>^

SwPLE
SL+(i tlt IVO 4 i4 .r (lr,ue) ILx)I, Numtr i 1^8 R43

G749-5782 lrlrviy of Atrn243 7r,ices in ml. (SI hQ 7537

RAteit ID

--._.-

L7L^r (T^are^) Vnlnrro in rrl (C Ff.b) ^^ 0 .1

2351 ol wv, of SampL, in mL ( S) _ 0. 5

RorftiiNo. )lution Factor 1

7 )i es( Dilu[ion Facto i (DDM) __ 1^

?A n^sY ` \m 41 Ama P enl . Ilei;;ht from 5F:1
5

VAN SANT 1:1 im3 I c ik H ri,lit from AF (C2 13) 62

?PaYO ,I, ^t,r d.19' CnunL (:11U7) 182

12/09/93

^^^^^-

Cf Couut Time in Sliunl,^ (MIN CI'(1 ) 30

hckoround i n CI'11_____ __ (R6G) 1

Arn-211 pCi/L = ((C2M11 ' SPr<-1 ' SP6ti r DI' ' BE ' (I000m1./L)) / ((f219 ' S^ (7220000dpm/rnl.))

pCi/rrd. = pCi/L / (1 000nd./L)

Tm^r eP^ _((:rroT / mnN cra - EEG) * 2^(c2 -I3 /(Cr11 + cz 43)) /(sDt`a srEV)) r I oo
Rclative Counting Enor = SquarE PooL of ((I / C241) +(l/C243)) r 100

BCS] /.4Nl1ILASLE ^i^i'w'r

5. 4 8 E -0 2 -1

5.48E-05 _

^I^iln'e 46

1m-'1 3 Trnrer Peco ve rv _ ___. 1.2% _^

Data Entry by: Date 13- Dec-93
^ ^._--- ---

ApPr oved by_^^ Date:.

Form 3
_

R^.v 1.2 Paae 1 nt 1

U d"7

PLACE ANALYTICAL CARD IN Rt7X RFI C1Wf7(l NOT WHITF IN SPnCF



vfr1
t i
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^

AiiERICIUit 241 ANALYSIS - UNDIGESTED SAMPLE

-- ---
---- - ^

^

BESTAVAILAB LE COPY

871



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA RI,:Dt1CTION REPORT

EAidPll',

C; 7 15-

File ID: 2a2456.CIaP

^-.,^ ^.. . . ....

Counted on: 12/10/93 @10:33
Detector: AEA2
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak centcr FWI-ihI To •,i
1D In itia L I'inaL Initia7 Mal Initial Finni J_nitlr:i Ii::i7

11.6 14.6 301.4E9 300.647 22.000 19.8.12 11.000 ;. i7S
17.3 77.3 258.202 250.202 22.000 7.-177 11.000 )

PEAK RESULTS
Peak Error Limit: 25$

Peak AEA Peak Centroid CounL %err Activity
1D Isotope Frac Hlxp. Obs. Diff. FWH M Rate c/m 095 d/m uCi/ea
1 P.m241 0.511 5.480 5.497 -.0170.09 1.02 8.9 10.1 0.453F-05

Pu238 5.499 5.497 0.002 13.1 0.592t?-OS
2 Am243 0.423 5.276 5.297 -.0210.04 0.84

-
10.9 7.9 0.356N.-U`,

'I'ot:als:
-----
0.934 <--valid peaks only-->

------ --
1.86

DETECTOR CA LIBRATION
Energy(t`1EV) = 4.084 + (0.0047)*Channel_

Energy range (MeV): 4.084 TO 6.490
Efficiency = 0.1076 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recove ry
Raw spectrum 955.0 100.000
Smoothed 954.8 99.976
Composite fit 892.3 93.430
Residuals 62.7 6.570

Analyzed by:

^ ^ ^7' N^.lALA,BLEZ COPY

!S72



Spectrum 2a2456.CNF
1 Leyend: Raw . Modeled Yeaks = 1,2,.., etc Display Max.: 138.-1

V

2.
2.

2

1.... 2
1..... 2

.............. 2
i . . . . . . . . . . . . . . . . . . . . . . . . 2 . . . . . . . . . .

. . . . . ^ . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . . . . . . . . . . . . . . . . . .

........1 ................................................2.

...........2.1..............

. . . . . . . . . . . . . . . . . 1
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

..........

l

BEST AVAILABLE COPY

S'73



Raw Data Dump Eor 71EA Spectrum: 2a2456.CNF
1 u. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
21 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
41 1. 0. 0. 0. 0. 0. 0. 0. 1. 1.

1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
61 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
71 U. 0. 0. 0.

1 1 0. 0. 0. 1. 0. 1. 0. 0. 0. .
111 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
121 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
131 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
141 0. 1. 0. 0. 0. 1. 0. 0. 0. 0.
151 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
161 0. 0. 1. 1. 0. 0. 1. 0. 0. 0.
171 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
181 1. 0. 1. 1. 0. 1. 1. 0. 0. 1.
191 1. 1. 0. 0. 1. 0. 1. 3. 0. 0.
201 0. 1. 3. 1. 0. 1. 0. 0. 2. 2.
211 1. 0. 1. 1. 0. 2. 1. 0. . .

211 2. 9. 9. 14. 0. L3. R.
251 17. 14. 13. 24. 19. 19. 25- 12. 17. 9
261 15. 11. 16. 10. 7. 7. 10. 3. 9. 5.
271 2. 0. 2. 3. 4. 0. 7. 9. 4. 4.
281 7. 5. 8. 13. G. 7. 7. 12. 7. 1.4.
291 15. 9. 19. 12. 11. 15. 13. 14. 9. 14.
301 /-79 14. 10. 12. 11. 10. 6. 18. 7. E3.
311 4. 5. 3. 2. 3. 3. 2. 1. 1. 0.
321 0. 0. 0. 1. 1. 0. 0. 0. 0. 0.
331 0. 0. 1. 0. 0. 2. 2. 1. 1. G.
341 0. 0. 2. 2. 0. 1. 1. 3. 0. 4.
351 3. 0. 1. 0. 0. 0. 1. 0. 1. 0.
361 0. 1. 0. 1. 0. 0. 0. 0. 0. 0.
1) 71 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 1. 0. 0. 0. 0. 0. 1. 0. 0. 0.
421 0. 0. 1. 0. 0. 1. 0. 1. 0. 0.
431 0. 1. 0. 0. 0. 1. 0. 0. 0. 1.
441 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
451 1. 0. 0. 0. 2. 0. 0. 0. 0. 1.
Z;61 0. 0. 0. 0. 0. 0. 0. 1. 1. 2.
;71 0. 0. 0. 0. 0. 1. 0. 0. 5. 0.
4f31 2. 0. 0. 1. 0. 0. 0. 1. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

Sr ^.ST:i^lrl,1?^1LSL^. ^r""'„

CI;

CiK

974



Westinghouse Hanford Co.

G E N I, H A L ALPHA E N E R G Y 71 N A L Y S I S
Rev. 2.01

DATA RE'I7UC7"IO1! RL'PORT

File ID: 3a3520.CNF

Counted on: 12/10/93 @10:34
Detector: AEA3
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak 1-ieight Peak cenCer FUtlM
iU Iniiial Final MCial Einal IniLial Finc:l
1 87.2 87.2 26£i M; 268.323 1E1.000 15.157

PEAK RESULTS
Peak Error Limit.: 25`u

Peak AEA Peak CenCroid Count %err
ID Isotope Frac Exp. Ohs. Diff. Fl^}FI9 RaCe c/m @95
1 7un243 1.104 5.276 5.319 -.0430.07 6.01 3.6

-----

--------'1 jls: 1.104 <--valid peaks only---> 6.01

,

IIlL . . ,,.._

T1cLivity

d/ui uCi /ec,
47.0 0.21GG-0;

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0046)*Channel

Energy range (P-1eV): 4.084 TO 6.940
Efficiency = 0.1267 CPN/DPM

TOTAL COUNT DATA:

Item Total $ Recovery
Raw spectrum 2615.0 100.000
Smoothed 2615.0 100.000
Composite fit 2886.2 110.371
Residuals -271.2 -10.371

Analyzed by:

BEST AVAlLABl.E COPY

S75



Spectrum 3a3520.CNF
1 Leyend: Raw _.... Modeled Peaks = 1,2,.., etc Display Max.: 655.&

;-t,^i
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...... ................................1.........
...... ................................................ 1 ...
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......
......

...............................................

................................ 1

.1.
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BE^TAXIAIIABLE COPY
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Raw Data Dump ior AEA Spectrum: 3a3520.CNF
1 . 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 1. 0. 0. 0. 0. 0. 0. U.

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

G1 0. 0. 0. 0. 0. 0. 1. 1. 0.
0. 0. 0. 0. 0. 0. 0. 0.

0. 0. 0. u. 0. 0.
0. 0. 0. . ;). . ..

101 0. 0. 0. 0. 0. 0. 0. U. 0. 1.
111 0. 0. 0. 0. 0. 1. 1. 0. 0. 0.
121 1. 1. 0. 0. 0. 1. 0. 0. 0. 0.
131 1. 0. 0. 0. 1. 0. 0. 0. 0. 0.
141 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
151 0. 2. 0. 0. 0. 0. 0. 0. 1. 0.
161 0. 1. 0. 0. 1. 1. 0. 0. 0. 1.
171 0. 0. 0. 1. 0. 2. 0. 0. 1. 1.
12? 0. 0. 0. l. 1. 2. 0. 1. 0. i.
191 l. 1. 2. 1. 0. 2. 0. 2. 0. o.
201 0. 0. 0. 0. 2. 1. 3. I. 2.
211 2. 2. 1. 1. ^?. 3. 2. d. ,.
'21 1. 2. 9. 3. 1. 0. 4. 1.

211 16. 27. 30. 32. 32. 45. 99. u.
251 57. 53. 66. 64. 65. 59. 70. 69. 56.
261 72. 74. 79. 83. 93. 78. 87. 86. 7. 89.
271 83. 67. 64. 42. 52. q1. 37. 36. 6. 4.
281 17. 16. 8. 9. 6. 2. 3. 1. 1. 0.
291 1. 1. 2 1. 0. 0. 0. 0. 0. 0.
301 0. 1. 1. 0. 0. 1. 0. 2. 0. l.
" 0. 1. 1. 0. 0. 0. 0. 1. 0. 1.

l. 0. 0. 1. 0. 1. 0. 0. 0.
331 0. 0. 0. 0. 0. 0. 0. 0. 0. .
341 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
351 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
361 0. 0. l. 0. 0. 0. 0. 0. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
911 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

BcSTAjJAetABLE COPY

('>
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Nlestinghouse Hanford Co.

G ll Pd L: R A L . [1 L P H A EUERGY
Rev. 2.01

DATA 1:RDUCTIOi1 RL'PORT

A N n L Y S T, S

. I o . _
' . . . ^ . . ^ ^. .

P'ile 1D:

Counted on: 12/10/93 010:35
Dctector: AtiA4
Geometry number: 1
Count time: 28802. Sec

PF.AK ANALYSIS

Peal< Peak height Peak center 1"WHP9
^iiti.a] 2ir.ai I:iitial f ina1 ni tial_ P'inal

i 12I.2 121.2 2Sf;.<iG 2')6.46^: 1U.0(;0 6.1!62

PEAK R17SULT5
Peak Error L;imit: 2

Peal< AEA Peak Centroi-d Count serr
ID Isotope Frac I:zp. Obs. Diff. P6711M Rate c/m 095
1 A111243 0.948 5.273 5.290 -.0140.03 4.49 4.2

Totals: 0.948 <--valid peaks oril-y--> 4 .49

i' a u
Iiiit.i^^l . .....

AcC^Vity
d/m nCi
57.8 0.?(,I

DETECTOR CALIBRATION
Energy(MGV) = 4.085 + (0.0047)*Channcl

Energy range (t-teV): 4.085 TO 6.492
Efficiency = 0.0784 CPVDP:1

TOTAL COUNT DA1'A :

Item Total o Recovery
Raw spectrum 2274.0 100.000

Smoothed 2274.0 100.000
Composite fit 2154.7 94.755
Residuals 119.3 5.245

Analyzed by:

BG^ I AVAli.AULE +C0'1'/

978



Spectrum 4a4029.CNF

1 Legend: Paw =.... Modeled Peaks = 1,2,.., etc Display .1a., .: 777.0
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Raw Data Dump for AEA Spectrum: 4a4029.CNF
1 U. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 C). 0. 0. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 1. 0. 0. 0. 0. 0. 0.
41 0. 0. 0. 0. 0. 0. 0. U. U. ].
51 0. 0. 0. 0. 0. 1. 0. 0. 0.

^^. 0. 0. 0. 0. 0. 0. 0.

101 0. 0. 0.
0.
0.

G.
1.

0.
0.

0.
0. 0.

^;.
0. U.

111 0. 0. 0. 0. 0. 0. 0. 1. 0. 1.
121 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
131 1. 1. 1. 0. 0. 0. 0. 0. 0. C.
141 1. 0. 1. 2. 0. 0. 0. 1. 0.
151 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
161 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
171 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
181 1. 0. 0. 0. 0. 0. 1. 0. 0. 1.
191 0. 0. 1. 2. 0. 0. 0. 0. 0. 0.
201 0. l. l. 7. l. 1. 0. 1. 1.

^. l. 0. 2. 2.
3. 6. ^.. 5. 11.

1_",. 1;. 11 . :''. . .
1 3i). 29. :3. 49. _57. 47. 52. GJ. 8)

251 99. 105. 107. 108. L 149y 131. 117. 113. 112. 86.
261 75. 37. 27. 18. 13. 9. 11. A. 12. 5.
271 5. 7. 5. 4. 5. 2. 0. 0. 2. 0.
281 0. 0. 0. 1. 2. 0. 2. 0. l.
291 3. 1. 3. 7 2. I. 4. 3. 0. 3.
301 3. 3. 0. 1. ]. 2. l. 2. I. 1.
311 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
321 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
331 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
341 0. 0. 0. l. 0. 1. 0. 0. l. 0.
351 2. 0. 1. 1. 1. 0. 1. 0. 0. 1.
361 0. 0. 0. 1. 0. 1. 0. 1. 2. 0.
371 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. U.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. l. 1. 0. o.
431 0. 0. 0. 0. 0. 1. 1. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. l. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
: E31 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

BrESTAV;^ILA;^^^ ^OPIV
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Westinghouse Hanford Co.

G li Dl E R A I, A L P H A E D] E R G Y
Rev. 2.01

DATA RI:DUCTIOC7 REi ORT

SAAk' I I'.

G 749-5;£i2

File ID: 5a5952.Ct1Z

^=-

;

A N A L Y S I S

^'r ^:•. :..., ...

Counted on: 12/10/93 @10:36
Detector: AEA5
Geometry number: ]
Count time: 28802. Sec

PEAK ANALYSIS

Pe"K Peak height Peak center FUHM
LI) Initial Final Initial Fina] Inititv yi nal

18.9 48.9 219.927 249.927 25.000 17. 511)

PEAK RESULTS
Peak Error Limit: 250

Peak AEA Peak Centroid Count oerr
TD Isotope Frac Exp. Obs. D:ift. FWHM Rate c/m @95
1 T,m243 0.830 5.276 5.244 0.0320.08 2.21 6.0

P>>240 5.144 5.244 -.100

Tbtals:

-----

0.830 <--valid peaks only--> 2.21---------

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)*Chann el

Energy range (MeV): 4.095 TO 6.450
Efficiency = 0.1388 CPM/DPi-t

TOTAL COUNT DATA:

7letivity

d/n uCi-/r•c
16.1 0.72"3!-W
15.9 0.71u1h.

Item Total % Recovery
Raw spectrum 1276.0 100.000

Smoothed 1276.0 100.000
Composite fit 1059.0 82.993
Residuals 217.0 17.007

Analyzed by:
P1

BEST ^°^V,^^11A"3LE CO^'^

VA,1



Spectrum 5a5952.CNF
1 Legend. Ra.i = . . . . Modeled Peaks = 1,2,.., etc Display N ax.: ^?5.3
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Raw Data Dtunp for AE11 Spectrum: 5a5952. CNP
1 ii. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. l. 0. 1. 0. 1. 0.
31 0. 1. 0. 1. 0. 1. 1. 0. 1. C.

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 2. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. l.

. 1. 2. 0. 0. 0. 0. 0. 1. .
U.

1
^^.
^^

!7.
r.. ... U. . . ). ... 1. u.

l.

^..

^
.

171 0. l. 0. 0. 1. l. 0. 0. 0. S.
121 1. 0. 0. 1. 0. 3. 1. 1. 0. 0.
131 1. 0. 0. 1. 0. 0. 1. 3. 0. 0.
191 1. 1. 1. 0. 2. 1. 1. 2. 1. 0.
151 0. 0. 0. 0. 1. 0. 0. 0. 0. 1.
161 1. l. 2. l. 0. 0. 0. 0. 0. 0.
171 2. 0. 1. 0. 1. 1. 0. 0. 1. 0.
181 1. 2. 0. 0. 1. 0. 2. 1. 2.
191 ?. 1. 0. 0. l. 1. 2. 2. 2.
201 l. 0. 1. 0. l. 2. 2. 0. 1. .
2ll 1. 1. 0. 3. 4. 1. l. . .

12. 9. 4. 2. 5. 2S.
;G. 2 8 . 3 3 . 3 1 . 3 G. 25. 43.

257 53. 41. 36. 4d. 38. 30. 34. 25. 23. .
261 19. 14. 15. 7. 8. 6. 7. 6. 6. 5.
271 3. 6. 2. 2. 4. 3. 1. 0. 1. 3.
281 0. 0. 1. l. 0. 5. 1. 2. 2. 4.
29] 0. l. 1. C-5^1 l. 3. 4. 2. 2. 0.
301 2. l. 0. 0. 0. 1. 0. 0. 0. 0.
_ 2. 1. 0. 0. 0. 0. 1. l. 0. ^.
_ 0. 0. 0. 1. l. 0. 1. l. 0.
33i 1. 0. 2. 2. 0. 2. 1. 0.

341 0. 0. 1. 1. 5. l. 0. 3. 0. 1
351 1. 0. 2. 1. 0. 0. 0. 0. 0. u.
361 0. 0. 0. 1.- 0. 0. 1. 0. 0. n.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 1. 0. 0. 0. 0. 0. 1. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 1. 0. 0. 1. 0. 0. 0. 2. 1.
931 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
451 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
461 0. 0. 0. 0. 1. 1. 0. 1. 1. 1.
471 2. 0. 0. 1. 1. 0. 2. 1. 1. 0.
481 0. 0. 0. 0. 1. 2. 0. 2. l. 2.
491 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

^^^^'AV,^I i_.,^, F3i..E C :^p"^°
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